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'Abstract  ^ 

Presented  are  hearings  on  H.R.  30,  the  Emergency 
Mathematics  and  Science  Education  Act .  This  legislation  addresses 
such  issues  as  teacher  shortages, in  mathematics  and  science  education 
and  declining  student /achievement  in  these  subjects.  H.R.  30 
authorizes  $300  million  for  fiscal  year  1984  and  an  open-ended  amount 
for  fiscal  year  1985  for  programs  to  improve  mathematics  and  science 
education  at  the  elementary,  secondary ,  and  postsecondary  levels^ 
Under  the  elementary  and  secondary  poiftion  of  the  bill,  $250  million 
is  authorized,  for  formula  grants  to  state  education  agencies,  which 
must  pass  through  95  percent  of  the  funds  to  local  educational 
agencies. .These  agencies  can  use  these  funds  for  inservice  teacher 
education/,   to  develop  plans  to  modernize  and  expan'd 
mathemat yes/science  instructional  programs,  and  to  implement  these 
plans.  The  postsecondary  portion  authorizes  $50  million  for: 
congressional  scholarships  to  encourage  students  to  become 
mathematics/science  teachers summer  institutes;  upgrading  of 
laboratory  equipment;  and  for  research,  development,  and  other 
activities.  Testimony  of  witnesses  (including  senators,  congressmen, 
goyernment  officials,  educators,  school  superintendents,  and  others),  - 
prepared  statements,  letters,  supplemental  materials,  and  supporting 
documentation  are  included.   (JN)  •) 
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HEARINGS  ON  MATHEMATICS  AND  SCIENCE 
EDUCATION 

Part  2 


WEDNESDAY,  JANUARY  26,  1983 

House  OF  Representatives, 
Committee  on  Education  a^  Labor, 

Washington,  D.C  ( 
The  pommittee  met,  pursuant  to  call,  at  9:40  a.m.,  in  room  2175, 
Raybum  House  Office  Building,  Hon.  Carl  D.  . Perkins  (chairman  of 
the  committee)  presiding. 

Members  present:  Representatives  Perkins,  Biaggi,  Miller, 
Kildee,  Williams,  Boucher,  Goodling,  -  Roukema,  Gunderson,  imd 
Bartlett.' 

Staff  present:  John  F.  Jennings,  counsel;  Nancy  Kober,  legisla- 
tive specialist.  -  •  * 

Chairman  Perkins.  This  morning  the  Conunittee  on  Education 
and  Labor  is  commencing  a  4-day  series  of  hearings  on  H.R.  30,  the 
Emergency  Mathematics  and  Science  Education  Act. 
'  This  legislation  addresses  some  of  the  most  pressing  needs  in 
education  today:  Teacher  shortages  in  math  and  science  and  declin- 
ing studei\t  achievement  and  preparation  in  these  sidijects. 

Last  summer  when  the  Subconunittee  on  Element^,  Secondary, 
'  and  Vocational  Education  conducted  three  hearings  on  math  and 
sdence  education  we  heard  some  alarming.statistics: 

Forty-three  States  indi<5ated  a  shortage  of  secondary  math  teach- 
ers in  a  1981  survey. 

One-half  of  all  high  school  graduate  take  no  mathematics  or  sci- 
ence beyond  lOth  grade.  \ 

There  has  been  a  steady  decline  in  recent  years  in  the  science 
and  higher  level  mathematics  achievement  scores  of  IT-year-blds  as 
measured  by  the  national  assessment  of  educational  progress. 

The  problems  we  face  today  in  mathematics  and  science  educa- 
tion threateii  to  undermine  our  status  in  the  international  market- 
jplace  and  compromise  our  national  defense.  I  firmly  believe  that 
shoring  up  our  mathematics  and  science  education  programs 
should  be  a  priority  across  the  country  and  a  priority  of  the  98th 
Congress. 

The  bill  we  have  introduced,  along  with  Congressmen  Simon, 
Goodling  and  56  other  caspoiisors,  amends  the  National  Defense 
Education  Act  6f  1958.  H.R.  30  authorizes  $300  million  for  fiscal 
year  1984  and  an  open-ended  amount  for  fiscal  year  1985  for  pro- 

(1) 


grams  to  improve  mathematics  and  science  education  at  the  ele- 
mentary, secondary,  and  posteecondary  levels. 

Under  the  elementary  and  secondary  portion  of  th^  bill,  $250 
million  is  authorized  for  fonnxila  grants  to  State  educational  agen- 
cies, which  must  pass  through  95  percent  of  the  funds  to  local  edu- 
cational agencies.  The  local  school  districts  can  use  their  funds  for 
inservice  teacher  training,  to  develop  plans  to  modernize  and 
expand  math  and  science  instructional  programs,  and  to  imple- 
ment these  plans.  '  _  7> 

The  postsecondary  portion  of  the  bill  authorizes  $50  milhon  for 
congressional  scholarships  to  encourage  students  to  become  math 
and  science  teachers;  for  simuner  institutes  for  teachers;  for  up- 
grading of  laboratory  eqmpment;  and  for  research,  development,, 
and  other  activities. 

I  am  also,  of  course,  pleased  that  the  President  in  his  state  of  the 
Union  address  last  night  stated  that  the  administration  will  have  a 
proposal  in  this  area.  . 

I  look  forward  to  hearing  the  comments  of  all  of  our  distm- 
guished  witnesses  and  all  the  members  who  want  to  make  a  state- 
ment on  the  problem.  We  have  with  us  today  several  Members  of 
Congress,  the  Honorable  Don  Fuqua,  chairman  of  the  Science  and 
Technology  C!ommittee,  one  of  the  most  valuable  Members  in  this 
Congress.  We  all  know  him.  He  has  worked  in  this  area  for  several 
years.  And  we  likewise  have  Doug  Walgren  from  Pennsylvania,  an 
outstanding  Member  of  Congress,  Dave  McCurdy  from  Oklahoma, 
and  George  C.  Wortley. 

[Text  of  H.R.  30  follows:] 
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98th  congress 
1st  Session 


To  provide  assistance  to  improve  elementary,  secondary,  and  postsecondary 
educati^  in  mathematics  and  science,  and  for  other  purposes. 


IN  THE  HOUSE  OF  REPRESENTATIVES 

Januaey  3,  1983 

Mr.  Pbbkins  (for  himself,  Mr.  SiMON,^Mr.  Qoodling,  }Ir.  Fobd  of  Michigan, 
Mr.  BiAOOi,  Mr.  Williams  of  Montana,  Mr.  Weiss,  Mr.  Lehman  of  Flor- 
ida, Mr.  Obebstab,  Mr.  Smith  of  Iowa,  Mr.  Rahall,  Mr.(  Bbvill,  and 
Mr.  Boucheb)  introduced  the  following  bill;  which  was  referred  to  the  Com- 
mittee on  Education  and  Labor 

*  1  


To  provide  assistdice  to  improve  elementary,  secondary,  and 
s^postsecondary  education  in  mathematics  and  science,  and 
for  other  purposes. 

.  1  Be  it  eiiacted  by  the  Senate  and  Hotise.  of  Representa- 

2  tivea  of  the  United  States  of  America  in  Congr^s  assembled^ 

3  That  this  Act  may  be  cited  as  the  "liinergencjr  Mathematics 

4  and  Science  Education^Act". 

5  -     Sec.  2.  The  National  Defense  Education  Act  of  1958  is 

6  amended  by  adding  the  following  new  title: 


1  ^  'ITITLE  VI— EMERGENCY  MATHEMATICS  AND 

2  ^  SCIENCE  EDUp^ATION 

3  'TaBT  A-r-BLBMBNTABY  and  SbOONDABY  AsBIBTANCB. 

4  -  ;  "findings 

5  ''Sec.  601.  THe  Congress  finds  that  in  order  t</ increase 

6  our  Nation's  econbmic  productivity  and  ensure  an  adequate 

7  number  of  high  school  graduates  to  serve  in  the  Nation's  de- 

8  fense,  it  is  necessary  (1)  to^^improve  the  quality  of  mstruction 

9  arid  levels  of  achievement  in  mathenmtics  and  sdience  at  the 
JO  elei^^^  secondary  levels,  and  (2)  to  mcrease  the 
f  l&pply  and  qualifications  of  teachers  of  mathematics  and  sci- 
12  :  eiifce^^ 

^^    ^^^^^  OE<>APPEOPBIATIONB  TO  THE 

4^7;;:  DBI*ABTMENT  OP  EDUCATION 

^  !  "Sbc.  602.  (a)  There  are  authorized  to  he  appropriated 
16v/ tp^^^^^-!^^^  Department  of' Education  to  carry,  out  this  part 

17  $250,600,006,  for  the  first  $scal  year  beginning  ^r  the 

18  date  <)f  enactment  of  this  ^A^^^  and  such  sums  as  may  b^^^^ 

19  necessary  for  the  second  such  year.  ,  . 

20  "(b)  No  fundfi'  are  authoijzed  to  he  apptpprialed  te  ca^ 

21  out  this  part  fyr  any  fiscal  year; U  the  amoimt^a^^^  to, 

22  carry  out  chapter  1  of  the  Education  Consolidation  and  Ln- 

23  provement  Act  of  1981  for  such  fiscal  y0ar  does  not  equal  of 
.  24  exceed  the  fitinoimt  appropriated  tQ  cany^  chapter  for 

25  the  preceding  fiscal  year;  \ 
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•  3  * 

1  "allocation  OF  FUNDS 

2  ^    "Sec.  603.  (a)  The  amount  appropriated  pursuant  to 

3  section  602  for  any  fiscal  year  shall  he  allocated  among  the 

4  States^  the  same  manner  as  is  required  hy  the  second  sen- 
.  5  tence  of  section  302(a)(1)  of  this  Act,  except  that  Puerto  Rico 

6  shall  be  considered  a  State. 

:  ■  '         /    •  .  ■ 

7  "(b)  From  the  amount  allocated  to  any  State  pursuant, 

/'■'■'.  .  '         '  ■  ■  / 

8  to  subsection  (a)  the  State  educational  agency  may  reserve 

'  *'■/••■                                           ■    •       -  / 

9  not  more  than  5  percent  of  such  amount  for  the  conduct  of 

10  State  administration  and  planning  activities  pursuant  to  sec- 

11  tion605.  * 

12  _^  "(c)  The  remainder  of  the  amount  allocated  Jto  any  State 

■  .  ..... 

13.  pursuant  to  subsection  (a)  shall  be  allocated  by  the  State  edu- 

14.  cational  agency  among  the  local  educational  agencies  in  that 

-   ~  -      -  - 

15  State  as  follows:  -  >  / 

16  "(1)  Three-fourths  of  such  remainder  shall  be  alio- 

17  cated  among  local  educational  agencies  so  that  each 

18  such  agency  receives  an  amount  which  bears  the  same 

19  ratio  to  the  amount  allocated  under  this  paragraph  in 

20  that  State  as  the  population  aged  5  to  17,  inclusive,  in 

21  the  school 'district  of  c:Such  agency  bears  to  the  total 

22  population  aged  5  to  17,  inclusive,  in  that  State. 

23  '  "(2)  One-fourth  of  the  remainder  shall  be  alio- 

24  cated  among  local,  educational  agencies  on  the  basis  of 

25  such  other  factors  as  may  be  established  by  the  Secre- 

■  .          /          ■   14  r^:  ■  ■ 

o 
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1  tary  by  regulation,  such  as  the  number  of  children  from 

2  low  income  families, 

3  "UBB  OP  FUNDS  BY  LOCAL  BDUOATIONAIi  AGBNOIBB  ^ 

4  "Sbo.  604.  (a)  Funds  made  available  to  any  local  edu- 

5  cational  agency  pursuant  to  this  part  shall  be  used,  in  accord- 

6  ance  with  a  local  application  certified  to  meet  the  require- 

7  ments  of  this  part  by  the  State  educational  agency  for  the 

8  improvement  of  education  in  mathematics  and  science..  Such 

9  uses  may  include — 

10  "(1)(A)' inservice  teacher  training  for' recertifica- 

11  tion  in  mathematics  and  science,  for  computer  compe- 

12  tency,  and  for  upgrading  and  modernizing  mathematics 

13  and  science  knowledge,  and  (B)  inservice  training  for 

14  "     administrative  personnel  and  for  members  of  local 

15  boards  of  education; 

16  "(2)  evaluation  of  local  resources  for  education  in 

17  mathematics  and  science;       .  ^  , 

18  '        "(3)  development  of  plans  for  modernizing  and  ex- 

19  panding  courses  of  instruction  in  mathemfi^tics  and  sci- 

20  ence,  and,  where  feasible,  the  implementation  of  those 

21  plans; 

22  "(4)  the  development  of  innovative  resources  in 

23  matheinatics  and  science,  including  the  use  of  emer^ng 

24  technologies  and  the  development^of  curriculmn;  and 
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.  1  .  "(5)  the  use  of  important  conimunity  resources  to 

2  :       achieve  the  purposes  of  this  Act,  including  teachers, 

3  ^universities,  the  business  sector,  public  agencies  (suqh 

4  as  libraries  and  museums),  and  other  institutions,  agen-  ' 

5  cies,  and  individuals.  . 

6  "(b)  Two  or  more  local  educational  agencies  are  author- 

7  ized^to  coml)nie  the  funds  they  receive  under  *this  part  for 

,  8  jointly  opei^ated  programs  in  carrying  out  the  purposes  of  tnia^ 

9  part. 

10  "(c)(1)  To  the  extent  ^^In^ent  with  the  number  of  chil- 
li dren  in  the  school  district  of  each  local  educational  agency 

12  who  are  enrolled  in  private  elementary  and^  secondary 

13  schools,  such  agency  shall  make* provision  for  including  spe- 

14  cial  educational  services  mi  arrangements  (such  a&(  dual  en- 

15  rollment,  educational  radio  and  television,  and  mobile  educa- 
16'  tional  services  and  equipment)  ,  in  which  such  children  can 

17  participate  and  meeting  the  requirements  of  this  section.  Ex< 

18  penditures  for  educational  services /and  arrangements^piirsu- 

19  ant  to  this  subsection  for  children  in  private  schools  shall  be 

20  equal  (taking  into  account  the  number  of  children  to  be 

21  served  and  the  needs  of  such  children)  fi)  expenditures  for 

22  children  enrolled  in  the  public  schools  of  the  local  educational' 

23  agency. 

24  "(2)  The  requirements  of  paragraph  (1)  may  be  waived 

25  in  the  same  manner  as  the  requirements  of  section  557(a)  of 
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1  the  Education  Consolidation  and  Lnprovenaent  Act  of  1981 

2  and  shall  be  subject  to  judicial  review  in  accordance  with 

3  section  557(b)(4)  of*such  Act.  ' 

If  ,. 

4  "  "state  USB  OP  FUNDS 

5  "Sec.  605.  (a)  Funds  made  available  to  any  State  edu- 

6  cationaJ  agency  from  the  allocation  under  seption  603(b)  shall 

7  be  used,  in  accordance  with  a  State  plan  certified  to  meet  the 

8  reqmrements  of  this  part  by  the  Secretary — 

9  "(1)  to  cover  the  cost  of  administration  with  re- 

10  spect  to'  programs  conducted  by  local  educational  agen- 

11  cies  with  funds  made  available  under  this  part; 

12  ''(2)  to  develop  statewide  strategies  to  upgrade 

13  teacher  certification  standards;  - 

14  "(3)  to  make  technical  assistance  available  to 

15  local  educational  agencies,  upon  their  request,  to  assist 

16  them  in  carrying  out  the  purposes  of  this  Act;  and  ^ 

17  "(4)  to  conduct  inservice  training  programs  for 

18  personnel  of  the  State  educational  agency  anZ  other 

19  State  agencies  with  responsibility  for  education  pro- 

20  grama. 

21  "(b)  Each  State  plan  shall  set  out  the  allocation  of  funds 

22  received  under  this  part  among  local  educational  agepcies. 


9 

1  '      'TaET  B— POSTSBOONDABY  AS8I8TAN0B 

2  ''OONGBBSSIONAL  SOHOLAESHIPS 

3  _     "Sbo.  621.  (a)  Sums  avaUable  for  the  purposes  of  this' 

4  section  shall  be  used  to  award  congressional  scholarships  in 

5  accordance  with  this  section  to  3CK^  individuals  in  the  first 

6  fiscal  year  beginning  after, enactment  of  this  section,  and  to 

7  6Q0  individuals  in  the  second  such  year.  Such  scholarships 

8  ttt^y  not  exceed  an  amount  equal  to  the  tuition  and  fee  ex- 

9  penses  of  any  .  recipient  for  two  academic  years  (of  undergrade 

^  10  u£^  or  graduate  education)  and  may  be  paid  only  upon  proof  ' 

11  of  ackevement  of  above  average  grades  in  the  preceding  aca- 

12  demic  ye&r.  '  .  * 

13  "(b)  !^ach  Member  of  the  House,  of  Bepresentatives  and 

14  the  Senate  may  nominate  two  individuals. for  selection  as 

15  congressional  scholars.  Such  nominations  shall  be  supported 

16  by  suitable  academic  credentials  and  recommendations  and 

17  include/a  personal  statement  by  the  individual  expressing  a 

18  commitment  to  pursue  a  career  in  teaching. 

19  "(c)  Congressional  scholars  shall  be  selected  by  a  com- 

20  mittee  composed  of  the  Librarian  of  Congress  (acting  as 

21  chairman),  the  Secretary  of  Education,  the  Directoi;  of  the 

22  Office  of  Science  and  Technology  Policy,  one  individual  ap- 

23  pointed  by  the  Speaker  of  the  House  of  Representatives,  and 

24  one  individual  appointed  by  ,the  majority  leader  of  the  Senate. 

25  Selections  shall  be  made  in  accordance  with  regulations  pre- 
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1  scribed  by  the  Secretary  of  Education  after  consultation  with  = 

2  the  Librarian  of  the  Congress  and  the  Director  of  the  Office  ' 

3  of  Science  and  Technology  Policy.  Individuals-shall  be  select- 

4  ed  on  the  basis  of  merit  and  shall  be  pursuing  a  course  of  > 
6  instruction  in  science,  mathematics,  or  other  course  of  study 

6  identified  by  the  chief  State ,  school  officer  of  the  pertinent 

7  State  as  having  a  critical  shortage  of  qualified  teachers.  The 

8  conunittee  shall  ensure  that  the  individuals  so  selected^  in- 

9  elude  individuals  whoirore  unrepresented  or  unden'epresentip^^ 
10'  in  the  respective  disciplines. 


11  "(d)  To  be  eligible  for  selection  as  a  congressional  sffhol- 

12  ar,  aij  individual  shall  have  completed  the  equivalent  of  at 
18  least  three  years  toward  a  baccalaureate  degree  and  shall 

14  have  formally  expressed  the  intention  to  teach  elementary  or 

15  secondary  school  mathematics,  science,  or  other  appropriate 

16  subject  for  at  least  five  years. 

17  "(e)  Each  congressional  scholar  shall  be  obligated  to 

18  teach  for  at  least  five  years  from  the  date  of  initial  employ- 

19  ment,  or  to  repay  the  total  amount  of  the  scholarship,  plus 

20  interest  at  a  rate  prescribed  by  the  Secretary  of  Education. 

21  "pOSTSBCONBABy  MATHEMATICS,  SOIBNOB,  AND 

22  '  TECHNOLOGICAL  IMPBOVEMBNT 

23  "Sec.  622.  (a)  Ten  per  centum  of  the  funds  appropri- 
24 1  ated  to  cany  out  this  part  for  fiscal  year  1984  or  1985  shall 
25  be  made  available  by  the  Secretary  of  Education  for  grants  to 


1  institutions  of  ^heir  education  for  mathematics  and  science 

2  ^provement/ahd  employment-based  education  programs  in 
;^  new  and  e^^ 


p4si        /*(b^;  Twenty-five  per  centum  of  the  funds  appropriated 
%  t<^^exvy  out  this  section  for  fiscal  year  1984  or  1985  shall  be 

6  m^^^vailable  by  the  Secretary  to  conmiunity  and  junior 

./  ■'  '  .    .       ,       .  ■ 

coffeges  for  programs  of  mathematics  and  science  improve- 

'  \M]!l:^^^eni  and  employment-based  education  programs  in  new  and 

'^rf  '     ^  \  ■       '  . 

emerging  technolori^^       7  r 

^  .  ''summer  institutes  . 

4^1'%  '  /'Sec.  623.  Prom  the  funda  available  for  this  section  for 
<    ■ ' " '  ]  '■       ■  ■  -^^ ■ 

12  fiscal  year  1984  or  1985,  the  Secretary  of  Education  shall 

■  '  ■    ,        .f . 

13  make  grants  to  institutions  of  higher  education  to  support 

14  summer  institutes  and  workshops  for  teachej»<and  supervi- 

15  sors  of  mathematics  jEind  science  progwaais.  Such  institutes 

16  may  also  be  conducted  in  such  other  areas  of  national  need, 
17 "  as  determined  by  the  Secretary  of  Education. 

18  "STBENGTHENING  EDUCATIONAL  BESEABCH  AND 

19  DEVBIiOPMBNT 

20  ,       "Sec.  624.  (a)  The  Rector  of  the  National  Institute  of 

21  Education,  m  con^tation  with  appro^iate  Federal  agencies, 

22  shall  conduct  an  investigation  of  effective  methods  of  mstruc- 

23  tion  in  mathematics  and  science.  Such  investigation  may  in- 
'  24  elude  support  for—  . 
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1  ''(1)  applied  research  in  physical  sciences  and  ped- 

2  /^ogpgical  studies,- particularly  with  respect  to  instruction 

3  -  y  at  the  secondary  level;  / 

4  -  ''(2)  research  on  the  use  of  instructional  technol- 

5  ogies  (including  software);  and       ^  ^ 

6  ''(3)  analysis  of  local  tod  institutional  policies  en- 

7  hancing  or  inhibiting  the  recruitment,  retention,  and 

8  upgrading  of  mathematics  and  science  faculties. 

9  "(b)  There  are  Authorized  to  be  appropriated  to  the  De- 

10  partment  of  Education  and  made  available  to  the  National 

11  Institute  of  Education  to  carry  out  this  section  not  more  than 
12rN$10,000,000  for  each  of  the  fiscal  years  1984  and  1985. 

is/ j  ''UPGBADING  LABOBATOBY  EQUIPMENT  AND  FAdLITIBQ 

''Sec.  625.  (a)  The  Congress  finds  that  (1)  the  out- 

15  moded  condition  of  instructional  equipment  and  research  and 

16  laboratory  facilities  is  a  principal^omponent  in  th^  current 

17  crisis  in  mathematics  and  sci^ce  education,  (2)  the  absence 

18  of  state-of-the-art  equiraient  and  facilities  has  both  immedi- 

19  ate  consequences  fo/the  instruction  df  students  and  signifi-. 

20  cant  long-term  consequences  for  the  ability  of  t^e  United 

21  States  to  remain  scientifically  and  technologically  competi- 

22  tive,  and  (3)  a  balanced  program  is  therefore  required  to 

23  make  the  acquisition  of  equipment  and  renovation  of  labora- 

24  tories  an  allowable  component,  of  all  Federal  research  grant 

25  proposals. 
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1  "(b)  The  Seoretfioy  of  Education,  from  the  funds  avaUo- 

2  ble  for  this  section,  shall  moke  challenge  grants  availahle  to 

3  provide  not  more  than  one-third  of  the  cost  of— 

4  "(l)  the  purchase  of  moderh  scientific  equipment 

5  for  use  in  teaching  and  research; 

6  "(2)  programs  to  train  faculty  in  the  use  of  new 

7  laboratory  and  research  equipment;  and 

8  "(3)  sharing  scientific  and  engineering  equipment 

9  among  academic  and  busin^^laboratories  and  research 

10  centers. 

11  "(c)  The  amount  which  may  be  made  available  to  carry 

12  out  this  section  shall  not  exceed  $50,000,000  for  fiscal  year 

13  1985.  .  ^ 

14  "(d)  The  Secretary  of  Education,  in  consultation  with 

15  other  appropriate  Federal  agencies,  shall,  prior  to  September 

16  30,  1984,  assess  the  current  need  for  improvements  in  and 

17  purchases  of  laboratory  equipment  and  facilities. 

18  Pabt  C— Limitations  on  Appeopeiations 

19  limitation 

20  "Sec.  641. '•Notwithstanding  any  other  provision  of  this 
.  21  title,  the  total  amount  which  may  be  appropriated  pursuant 

22  to  this   title  for  fiscal  year   1984  shall  not  exceed 

23  $300,000,000  of  which— 

24  "(1)  not  more  than  $250,000,000  shall  be  availa- 

25  ble  for  part  A  of  this  title;  and 
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14 

12 

1  "(2)  not  more  than  $50,000,000  shall  be  available 

2  for  port  B  of  this  title."; 

8  MINOBITY  INSTITUTIONS  SCIENCE  IMPBOVEMBNT 

4  Sec.  3.  Section  406A  of  the  General  Education  Provi- 

5  sions  Act  (as  added  by  the  Education  Amendments  of  1980; 

6  94  Stat/ 1497)  is  amended  by  inserting  "and  for  each  suc- 
.  7  ceeding  fiscal  year  ending  prior  to  October  1,  1985"  after 

8  "for  fiscal  year  1981"  in  the  matfer  preceding  paragraph  (1). 

O  . 

y 

I  ■  • 
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Chairman  Pbrkins.  Lot  mo  ask  all  the  Merhbors  to  como  around 
and  to  take  soata  around  the  table.  Mr.  Fuqua^  we  are  going  to  lot 
you  lead  off  this  morning.  We  are  delighted  to  have  you  here. 

I  also  want  to  note  that  Congressman  Simon,  chairman  of  the 
Subcommittee  on  Poetsecondary  Education,  regreta  he  cannot  be 
here  this  morning.  He  has  a  statement  for  the  record. 

In  addition,  Senator  John  Glenn  was  to  have  testifled  but,  unfor- 
tunately, was  not  able  to  make  it.  He  also  has  a  statement  for  the 
•^record. 

[The  prepared  statements  of  Congresssmon  Paul  Simon  and  Sen- 
ator John  Glenn  follow:] 

Prepared  Statkmrnt  or  Hon.  Paul  Simon,  a  Represkntativb  in  Conorkss  From 
TiiE  State  of  Ilunois'A^^d  Chairman,  Subcommittee  on  Po8T8econdaby  Educa- 
tion, Jan.  26,  1983 

Today  begins  ^  Bories  of  henrings*  on  approaches  to  lessen  the  problem  of  math' 
and  science  illiteracy  and  under  preparation  in  our  nation  and  to  ensure  Quality  in- 
struction, for  elementary  and  secondary  school  studejita  in  areas  of  matn,  Bcience 
and  other  sensitive  and  import^J  fields  which  may.jnclude  special  education  and 
foreign  languages.  While  our  current  shortage  of  teachers  has  been  documented  in 
math  and  science^  I  do  not  think  we  ought  to  overlook  other  basic  areas  which  are 
just  as  important  to  our  children's  education — English,  history,  social  science^  and 
the  arts.  However,  it  is  clear  that  the  meet  pressing  need  right  now,  reflected  in  the 
dislocation  of  workers  from  heavy  industry  and  worker  shortages  in  high  technology 
industries,  is  for  comprehensive  and  quality  curricula  in  math  and  science. 

The  pi'oblem  has  been  with  us  for  some  time,  and  is  reflected  in  math  and  science 
requirements  for  high  school  graduation.  In  my  own  state  of  Illinois,  more  than  half 
of  all  high  school  graduates  did  not  take  math  or  science  beyond  the  10th  grade. 
Even  our  best  high  school  graduates  are  often  required  to  take  remedial  science  and 
math  courses  before  entering  certain  undergraduate  pro-ams,  especially  in  engi- 
neering. This  nation  does  not  halve  enough  math  and  science  teachers,  and  those 
who  are  teaching  often  leave  the  profession  for  higher  paying  jobs  in  industry.  It 
has  been  estimated  that  half  of  all  math  and  science  teachers  are  not  qualified,  achd 
many  states  fill  open  math  and  science  classrooms  with  teachers  who  are  temporar- 
ily certified  as  emergency  measures.  These  are  more  school  districts  in  the  united 
States  than  there  are  physics  teachers. 

I  commend  Chairman  Perkins  for  holding  these  joiiit  hearings  of  the  Elementary, 
Secondary  and  Vocational  Education  Subcommittee  and  the  Postsecondory  Educa- 
tion Subcommittee.  The  bill  H.R  SO  ia  a  composite  of  programs  aimed  at  preparing 
more  and  better  science  and  math  teachers,  and  encouraging  school  districts  to  ui>- 
grade  math  and  science  faculty,  facUities,  and  curriculum  requirements.  H.R.  SO 
rightly  recognizes  the  local  responsibility  in  the  area  of  ^ucation,  and  the  first  sec- 
tions of  H.R.  80  allow  for  flexibility  and  independence  through  a  program  of  general 
aid  to  school  districts. 
,  The  poetsecpndary  aspects  of  H.Ri  SO  are  more  directed.  They  provide  incentives 
to  students  of  education  who  concentrate  in  math  and  science  through  merit  schol- 
arships, funding  for  instnictional  equipment  ilpgrading,  programs  of  research  into 
the  scope  of  the  problem  ,,of  math  and  science  preparation  and  in-service  and 
summer  institutes  for  teachers  in  the  field. 
'  H.R  SO  is  not  the  solution «to  math  and  science  education  problems  in  our  coun- 
try. It  is  a  beginning  and  these  hearings  will  add  to  our  knowledge  of  the  problem 
and  what  mignt  be  solutions,  including  what  can  and  should  be  done  at  the  federal 
level. 


Prsparxd  Statement  or  Hon.  John  Glenn,  a  UJS.  Sbnatob  From  the  State  of 

Ohio 

Mr.  Chairman,  I  want  to  congratulate  you  for  organizing  this  hearing  so  early  in 
the  first  session  of  the  98th  Congress  on  an  issue  of  such  vital  importance  to  the 
American  people.  You  aire  continuing  to  set  a  superb  example  of  leadership  in  the 
area  of  education  and  deserve  all  the  thanks  and  plaudits  wnich  have  been  given  to 
you  in  your  long  and  distinguished  cd^r  as  the  Cnairman  of  this  Committee. 
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Mr,  Chuirman/my  Uitimony  at  thl«  hoflrlnit  nUtmn  fVom  my  conwrn  ftbout  the 
de<;:line«  wo  Hav^  extx>ri«ncod  In  recent  years  in  the  efTectiveneea  of  our  educiktional 
0y«tem.  Teaching  aa  a  profoaalon  doea  not  ei\joy  the  rwpect  and  P|re»titfe  once  ac- 
corded to  it  by  the  odtafde  communitj^  and  which  it  ttUI  richly  deaerViwi.  Remunera- 
tion for  teachers  acroea-the-board  la  abysmal  and  i«  gaiting  worse.  We  are  eulTerliig 
fVom  a  lack  of  opportunity  and  support  for  scholars  of  all  kinds.  This  suajesU,  Mr. 
Chairman,  that  we  shall  sooner  or  later  have  to  mount  a  broad-Scale  attack  on  the 
problems  amicting  our  educational  sy»t«m  in  the  United  States.  But  I  recognixe 
that  at  a  time  when  budget  deflciU  are  astronomical,  due  to  the  misguided  iind  even 
destructive  policies  of  the  present  Administration,  it  is  going  to  be  exceedingly  diffi- 
cult to  mediate  among  the  various  conflicting  demands  on  monetary  resource^  of 
the  federal  government,  and  it  is  therefore  not  inappropriate  to  target  resources  in 
order  to  deal  with  the  most  preseing  problems. 
Certainly  one  of  the  most  pressing  problems  in  education  we  face  today  Is  in  the 

'  area  of  precollege  math  and  science.  Few  would  disagree  with  the  proposition  tliat 
the  role  of  science  and  technology  is  increasing  tHM|||ghout  our  society.  In  business, 
in  government,  in  the  Ynilitary,  in  occupationfl  and  jiufessions  where  it  never  before 
intruded,  science  is  becoming  a  key  to  success.  Unfortunately,  our  educational 

'system  la  not  providing  the  kind  of  oackground  in  ncienco  and  technology  that  is 
needed  for  our  young  people  to  enter  the  work-force  in  Jobs  requiring  an  under- 
standing of  high  technology.  Students  who  take  no  more  mathematics  and  science 
after  their  tenth  year  in  school  have  effectively  eliminated,  by  the  age  of  IC,  the 
possibility  of  science  or  engineering  as  a  career.  Even  as  our  need  for  scientific  and 
engineenng  personnel  increases,  we  find  ourselves  in  danger  of  drawing  down  the 
pool  from  which  such  per80nno^  will  come.  Our  schools  are  simply  not  doing  the  job 
that,  needs  to  be  done  of  producing  young  people  who  are  highly  literate  in  science 
and  mathematics.  Part  or  the  reason  is  the  lack  of  qualified  teachers  in  those  sub- 
jects at  the  precollege.  level.  If  this  situation  continues,  v^e  will  ndt^only  fail  to  meet 
the  needs  of  the  armed  forces  and  the  industrial  and  public  service  enterprises  in 
the  United  States,  but  we  will  widen  the  gap  between  public  understanding  of  sci- 
ence and  technology  and  the  requirements  of  citizenship  in  a  participatory  demoo- 

ere  are  a  number  of  facts  that  can  be  pointed  to  indicate  the  seriousness  of  the 
problem.' 

There  are  8.8  percent  fewer  math  teachers  and  5.5  percent  fewer  phjrsical  science 
teachers  than  are  needed  in  our  schools  and  this  does  not  take  Quality  into  account. 

Average  SAT  scor^  have  dropped  steadily  since  1963  (except  for  a  slight  rise  this, 
last  year).  The  proportions  scoring  above  500  on  the  math  SAT  has  dropped  15  per- 
cent since  1967  wriile  the  proportion  scoring  below  800  in  both  math  and  verbal 
tests  rose  38  percent.  These  numbers  are  even  worse  when  we  talk  about  students 
mooring  in  education,  i.e.,  the  teachers  of  the  fUture.  Prom  1972  to  1980  SAT  verbal 
scores  for  education  mcjors  dropped  from  418  to  339,  a  loss  of  79  points,  while  their 
SAT  math  scores  dropped  31  ppmts,  going  from  449  to  418.  This  ia  a  much  steeper 
decline  than  the  national  averages  fbr  eul  students  in  the  same  time  period.  As 
Emeat  Boyer,  President  of  the  Carnegie  Fund  for  the  Advancement  of  Learning  has 
stated: 

'The  quality  of  education  in  this  national  can  rise  no  higher  than  the  quality  of 
teachers.  If  public  support  continues  to  decline,  and  if  teaching  standards  continue 
to  go  down,  the  intellecutual  aJCid  economic  future  of  this  nation  will  be  threatened**. 

The  national  assessment  of  educational  progress  results  for  mathematics  in  1978 
showed  a  sharp  decline  in  the  ability  of  9-year  olda,  13-year  olds,  and  17-year  olds  to 
deal  with  any  item  that  requires  understanding  and  interpretation  bejrond  the  rudi- 
mentary aritnmetic  skills.  Only  about  Ms  of  high  school  graduates  have  taken  junior 
and  senior  level  courses  in  science  and  matnematica.  One-half  of  all  high  school 
graduates  talce  no  mathematics  or  science  beyond  the  10th  grade  and  only  one-half 
of  the  students^  entering  college  have  had  aiw  significant  exposxire  to  physical  ^sci- 
ence or  advanced  mathematics  beyond  the  10th  grade. 

The  International  Project  for  the  Evaluation  of  Education  Achievement  ranked 
Japanese  13>year  olds  highest  in  mathematical  achievement  among  12  countries,  in- 
cluding the  U.S.  and  several  European  countries.  Mathematics  Instruction  has  a 
more  rapid  pace  in  Japan  than  in  tne  U.S.  and  much  higher  proportion  of  students 
take'  the  more  advent  courses.  In  Germanv,  the  general  preparation  is  similar. 
Partly  as  a  mult,  in  Japan  20  percent  of  aJl  baccalaureate  and  about  40  percent  of 
all  masters  degrees  are  granted  to  engineers,  and  these  figures  have  been  nearly 
stable  for  the  past  10  years.  This  compares  with  a  figure  of  about  5  percent  at  each 
degree  level  in  the  U^.  * 
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Whll0  UMir«  L*  no  doubt^th«t  thtt  BovUt  Union  liiui  t>n>bliiiii«  with  iUi  txlucittlafuil 
ijmUm*  we  nhould  |viiv  he«d  t<)  tK«  fnct  timt  wli«re<ui  only  ak>out  600,000  A>n«rii'«iiu» 
Uktt  caIcuIum  durlnif  Uioir  \m»i  y^r  in  hl^h  MChool  or  Uielr  flmt  In  coll««ci,  5  million 
Bovlet  vtudonU  hAv«  Cttlctiliui  m  imrt  of  Ui^ir  hltfli  •cKoo!  curricuUim.  in  mUitloii, 
aU  yoMiitf<«tar«  111  thtt  IJSJUt  aro  rMiuir«<l  U>  comiildU  6  ymn  of  phvalci,  4  of  chom- 
imiry,  ana  up  to  4  of  biology,  cloi>«iidIiMi{  on  whdtli«r  Ui«y  Attend  ipoclitlixed  or  tfom^r- 
a1  MocoiidAry  »chooU.  tk>vi«l  Union  wwi  roimUHl  to  huve  KradUAtad  appro«rmtti<y 
ly  !IOO,000  «ntf bi««ni  loot  yw  an  oppo^nl  to  a  total  of  aboui  05,000  enginoi^ni  for  tba 
UniUMi  Btataa. 

Ov«r  tho  paat  10  yoara.  there  haa  boon  a  7B  percent  decline  in  the  production  of 
aecondarv  •chool  mathematlca  teacliem  and  a  o4  percent  decline  In  the  production 
of  oecondary  echooi  MCienco  teachem  in  Uie  United  Btatea.  We  are  losing  the  teach- 
era  we  alroody  Imve  due  to  low'aalarlee  and  poor  working  cooditiona.  Almoat  5-tinie« 
more  tclence  and  math  teachem  loft  teaching  laat  year  for  employment  In  non* 
teaching  Joba  than  left  due  to  retirement. 

4fl  itatea  have  reported  fthorta^fea  of  high  achpol  math  teachers;  42  states  have  re^ 
ported  thortagea  of  high  school  physics  teachers;  and  38  states  have  reported  short- 
ages of  high  school  chemistry  teachers. 

While  the  supply  of  math  and  science  teachers  has  fallen  drastically,  vacancl^ 
luive  not  dropped  comnrensuratelv.  That  suggests  that  positions  that  cannot  be  Ailed 
through  new  hiring  of  qualified  uistructors  are  being  filled  by  t^hera  with  lower 
sul^ect  matter  qualiflcationa  or  by  the  transfer  of  teachers  from  other  subject  art>as. 
It  is  therefore  not  surprising  that  a^  recent  nationwide  survey  indicated^  tliat  a  sis- 
able  number  of  secondary  school  science  and  mathematics  teachers  feel  inadequato- 
ly  qualined  to  teach  one  or  more  of  their  coursee.  The  National  Sclence.Teocher  As- 
sociation reported  in  1981  that  among  newly  employed  science  teachers  the  previous^ 
year,  more  than  60  percent  were  unc^ualiflod  in  the  opinion  of  their  superviaors.  \ 

Only  half  the  states  require  at  leant  one  science  course  before  high  school  gradua- 
tiofi;  nve  require  two  or. more  courses  and  the  rest  mandate  none.  1^  seven  states 
the  mandated  course  is  physiology  and  iivflve  states  health  and  hygiene  courses^sat' 
isfy  the  science  requirements.  ^ 

Mr.  Chairman,  this  litany  of  horrible  facta  undoubtedly  raises  flBe  queetiona  in 
the  minds  of  thoeo  who  hare  witnessed  the  evolution  of  our  educatHU  progroifis  in 
the  last  25  years.  When  Sputnik  I  was  launched  into  orbit  by  thiMpR  ourji^n 
galvanised  itself  to  become  first  in  space,  and  more  generally ,^flHn|pve  our 
ence  and  technology.  Science  education  in  our  schools  became  ^BUk^^^^* 
1959,  46  percent  of  the  National  Science  Foimd^f^on  budget  ^cusSl^flvto  educa- 
tion, up  rrom  17  percent  in  1956.  Two-thirds  of  the  moneys  went  inW  p«6Dege  pro- 
grams, including  teacher  training  institutes  that  kept  instructora  up-todate.  Today, 
virtually  no  foundation  money  goes  into  such  pograms.  Indeed,  President  Reagan  In 
his  fiscal  year  1983  recommendationa  leroed  out  ail  funds  for  precollege  science  edu- 
cation. Ab  a  result  of  that,  the  Director  of  NSF  disestabUshed  the  science  education 
division.  Intereatingly,  many  teaching  materials  for  scienpe  education  that  were  pro- 
duced through  NSF  programs  are  widely  uaed  in  Japanese  schools,  whUe  their  use 
in  the  United  States  has  declined  sharply  aa  money  to  buy  them  has  become  scarce. 

Now  some  people  might  say,  Mr.  Chairman,  that  since  wo  did  spend  approximate-  • 
ly  a  billion  dollars  over  a  25-year  period  on  precollege  math  and  science  education, 
shouldn't  we  have  expected  much  better  results  than  we  got?  First,  we  must  put 
this  expenditure  into  perspective.  There  has  been  a  steady  decline  of  funding  for 
science  education  since  1967.  Leaving  that  aside,  the  average  yearly  amount  of 
money  spent  for  science  and  math  education  during  the  25-year  period  from  1957  to 
1982  was  $40  million.  Since  there  axe  16,000  school  districts  in  the  United  States, 
that  amoimts  to  ah  annual  expenditure  of  $2,500  per  school  district  Even^  if  this 
money  had  been  spent  in  the  most  efficient  manner  possible,  it  would  be  unreason- 
able to  have  expected  a  nu^or  overhalul  of  science  and  math  educatioh  in  the 
United  States  stemming  from  this  expenditure  alone. 

Mr.  Chairman,  after  the  President  zeroed  out  all  funds  for  science  education 
except  for  graduate  fellowships  in  his  fiscal  year  1983  budget,  he  asked  the  National 
Science  Foundation  to  set  up  a  Commission  on  Precollege  Science  and  Math  Educa- 
tion to  tell  us  what  the  problem  is  and  what  ought  to  be  done  about  it  I  have  great 
respect  for  the  members  of  that  Conunission  and  I  shall  study  the  Commission's 
report  carefully,  but  we  have  known  for  some  time  what  some  of  the  mcgor  prob- 
lems are  and  we  can  take  actioi^  now  to  alleviate  them. 

Mr.  Chairman,  yesterday,  my  colleague.  Congreesman  Dave  McCurdy  and  I  simul- 
taneously introduced  two  bills  to  deal  with  the  issues  I  have  been  discussing.  The 
first  bill,  the  Precollege  Mathematics  and  Science  Teacher  Assistance  Act,  author- 
izes an  educational  asaistahce  program  consisting  of  low-cost  forgiveable  loans  to . 
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college  itudenta  who  vdll  mi^r  in  science  or  mathematics  and  will  go  4fit  to  teach  at  ^ 
the  precoUege level.  .  .  V  >x    ,  /  'w 

Theee  9  percent  interest  loans  are  forjpjvable  over  a  :4*year  period  of  teaching.  The  > 
bill  is  an  incentive  for  young  people  with  talent  in  the  areas  of  science  and  math- 
ematics to  enter  precoUege  math  and  science  teachin^for  at  least  a  few  yeaim.  By  so 
doing,  impOTtantpxogr^  can  be  made  in  strengthening  thequali^  of  teaching  and 
thedepth  of  the  maw  and  science  curricula  in  our  schools.  The  cost  of  this  program 
would  be  relatively  modest  An  informal  estimate  by  the  Ck)iigre88ional  Budfift" 
Office  suggests  that  the  program  might  cost  $12  million  in  its  first  year  ^  operation 
and  then  readi  a  peak  of  about  $60  million  per  year  after  a  few  years* 

The  second  bill  that  I  have  introduced  aloiig  with  Congressman  McCurdy  is  the. 
Math  and  Science  Education  Act.  This  bill  proyijies  for  a  60  percent  tax  credit  toy 
employers  who  hire  precoUege  sdencct  and  math  teachers  for  the  summer  months 
anaipve  them  experience  in  tiie  applications  of  hijafh  technology.  A  ainiilar  tax- 
credit  is  also  available  to  any  £uin  wmch  gives  a  quaOfled^d  certined  employee  a^ 
certain  amount  of  time  off  to  teach  science  and  mathematics  in  j;he  public  school 
system.  Mr.  Chairman,  the  tax  credits  will  provide  incentives  to  hire  science  and 
math  teachers  for  the  summer,  thereby  giving  them  a  source  of  income  that  will 
aUow  thorn  to  stay  within  the  school  system.  Smce  tho^bili  specifies  that  they  are  to 
be  engaged  in  some  work  involving  applications  of  high  technolofflr,  it  will  also  give 
these'tetihers  some  additioiud  expenence  that  thw  can  bnng*  back  to  the  class- 
room. The  provision  of  tax  credits  for  raving  qualified  and  certified  employees  re- 
lease time  to  teach  in  the  public  school  system  wiU  enable  the  schools  to  find  the 
resource  specialists  that  they  need,  as  wemas  to'get  some  of  the  better  science  and 
math  t^tchers  that  may  have  lefl;  the  syzt/em  for  jobs  in  private  industry  to  go  back 
to  the  school  OTstem  at  least  on  a  part-tuie  basis* 

The  industrial  sector  of  our  economy  has  given  and  is  giving  significant  support 
relative  to  the  past  to  science  and  engineering  training  at  the  ooll^  level,  but  help 
for  elementao'^d  secondarv  schools  has  bee  sporadic  at  best  The  role  that  indus- 
try could  play  w  evidenced  py  the  positive  .impact  that  has  been  had  in  those  ele- 
mentary schools  which  have  had  science  specialists  to  call  on.  If  every  elementary 
school  had  a  competent  science  specialist  to  serve  as  both  teacher  and -resource 
person,  science  education  would  very  definitely  be  improved.  Some  farsighted  (^rpo- 
rations  such  as  Monsanto  have  been  active  in  these  areas  and  I  applaud  them  for  it, 
but  much  more  can  and  should  be  done;  I  believe  the  tax  credit  incentives  in^  the 
Math  and  Science  Education  Act  will  induce  many  corporations  to  mak^e  a  positive 
contribution  to  resolving  ourjsdence  and  math  education  problems.   .  - 

I  should  also  say.Mr.  Chamnan,  that  although  my  bills  do  not  directly  addreas  the 
issue,  it  is  important  that  steps  be  taken  to  iriip^rove  the  level  of  training  ih  science 
and  math  for  persons  who  possess  teaching  certificates  and  are  in  the  ^rsteih  today. 
I  am  presently  pxppii"ing  a  number  of  proposals  for  teacher  training  pr<^frams  that 
could  oe  used  to  alleviate  Shortages  in  qualified  math  and  science  teachers/ It  is  my 
intention  to  support  an  appropriate  teacher  training  pr<«ram  as  pktH  of  a  package 
of  initiativea  which  would  include  the  measures  I  have  discussed  today  m  order  to 
deal  adequately  with  the  crisis  in  math  and  science  education  that  our  country 
fhces.'  ■  -  ^  ^ 

I  have  not  had  an  opportunity  as  yet  to  examine  in  detail  your  own  proposals  m 
this  area  as  contained  in  H.R.  80  Mr.  Chairman,  but  I  look  forward  to  doing  so  with 
ithe  hope  that  we  can  aU  Vork  together  to  fashion  a  legislative  response  to  this 
pressing  issue  that  wiU  enable  quick  action  to  be  taken  in  both  hoiises.  o 

I  know  that  you  share  my  feeling,  Mr.  Chairman,  that  we  cannot  expect  an  educa- 
tion renaissance  in  the  United  States  with  the  federal  government  standing  by  as 
either  a  disinterested  observer  or  at  most,  a  cljeerleader  tor  reforpas  and  innovations 
that  few  localities  ;ahd  states  can  afford.  For  the  sake  of  our  economic  health,  our 
national  securii^,  and  the  cultural  legacy  we  owe  to  fiiture  geneiatioM,  we  should 
expect  and  demand  more  than  passivi^  based  on  ideol<«icaI  rigidity  firom  our  na- 
tional leaders.  I  believe  that  education  deserves  to  be  among  the  top  issues  m  our 
domestic  agenda.  If  the  Reagan  Administration  continues  to  approach  uieae  prob- 
lems with  more  studies  and  more  excuses  for  avoiding  action,  then  I  beheve  the 
American  people  wiU  demand  new  leaders  who  see  more  clearly  that  education  is 
the  foundation  of  our  Buiccess  as  a  sodetyi  ^ 
Thank  you  very  much.  ■ 

Chairman  Perkins.  I  iinderstand  the  gentleman  from  Pennsylva- 
nia, the  ranki%  member  on  this  committee,  Mr.  Goodling,  wants 
to  make  a  statement  before  you  commence,  Don. 


/jMr.  iGooDUNQ.  Hianic  you,  Mr.  Chairman.  I  am  happy  to  be  co- 
eponiBor  with  the  chairman  on  this  piece  of  legislation,  not  because 
think  it  is  the  final  or  itiis  the  best  or  anything  of  that  nature, 
//but  'because  it  gives  us  a  starting  point  to  study  a  veiy  critical 
j^^problem.  I  think  the  bill  provides  a  good  basis  for  subconunittee 
actionM  plan  to  offer  some  amendments  that  L  hope  will  improve 
.  targeting  of  funds  and  institute  State-determined  performance  cri- 
tena.    '  ^ '  '         '  " 

I  want  to  make  sure  as  we  go  through  thi^  whole  exercise  that 
we  really  target  in  on  those  elementary  teachers  who  have  an 
almost  impossible  job  of  trying  to  be  prepared  to  teach  every  sub^ 
ject.  I  have  said  many  times  that  if  we  wait  until  we  get  to  the  sec- 
ondly level,  we  will  have  lost  all  the  students  who  will  be  poten- 
tial math  and  science  students  ia  the  future.  We  have  .to  give  help^^. 
to  those  teachers  at  the  elementary  level  where  ah  inter^  can 
created  in  young  people  to  get  them  to  waint  to  deal  with  science^ 
and  mathematics.  I  hope  that  by  the  time  we  have  finished  with  all 
our  hearings  we  will  be  able  to  put  forth  a  program  that  will  ^not 
just  throw  money  at  a  problem,  but  that  will  truly  offer  some  solu- 
tions to  what  I  consider  one  of  our  most  critical  problems. 

I  was  glad  that  the  President  sees  this  as  a  critical  problem,  too. 
I  said  to  the  chairinan  I  think  he  has  one  proposal  that  I  think  will 
be  worthwhile  including  in  the  bill.  It  deals  with  the  retraining  of 
some  of  the  math  and  science  people  who  do  not  have  jobs  at  the 
present  time..  They  are  very  capable,  but  the  jobs  arQ!  not  there  at 
the  present  time.  Perhaps  we  can  coax  them  into  the  teaching  field 
to  help  with  our  critical  problem  and  by  offering  to  train  them  for 
that  purpose.:  I  am  look&g  forward  to  our  committee  coming  up 
with  an  outstanding  proposal  that  wiB:%i  fact  in  the  long  run  help 
solve  that  critical  problem  sp  we  can  compete  as  leaders  as  we  have 
in  the  past.  We  want  to  make  sure  that  we  can  compete  with  some 
of  the  leading  countries-tiiroughout  the  world. 

Chairman  Perkins.  Mr.  -Biaggi,  I  understand,  wants  to  make  a 
statement. 

Mr.  BiAGQi.  I  would  rather  defer  on  any  extended  statement 
except  to  point  out  that  this  conmiittee  has  been  in  the  vanguard.  I 
was  gratified  last  night  to  hear  the  President  refer  to  our  Nation's 
concern  and  his  interest  in  the  advancement  of  science  and  the 
stu^  of  science  and  mathematics.  ^ 

That  is  all,  Mr.  Chairman. 

Chairman  Perkins.  Mr.  Williams. 

Mr.  Wn.iJAMB.  Thank  you,  Mr.  Chairman. 

I  have  a  lengthy  opening  statement  which  I  would  like  permis- 
sion to  make  part  of  the  record.  And  at  this  time  I  want  to  make 
brief  opening  remarks. 

It  would  be  a  mistake  to  think  of  the  present  crisis  in  niath  and 
science  education  as  simply  one  facing  only  Ainericah  education. 
Yes,  America  faces  a  crisis  in  math  and  science  education,  a  severe 
£md  growing  shortage  of  math  cmd  science  teachers,  and  the  follow- 
ing numbers  bear  tms  out. 

Last  year  in  New  Himpshire  only  one  coU^e  graduate  planned 
to  become  a  math  teacher.  I  know  New  Hampshire  is  small,  but  it 
is  not  that  small. 
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In  New  Torki  the  second  moet  populous  State  in  this  Nation, 
only  82  "College  graduates  planned  on  careers  as  junior  or  senior 
hi^  school  math  teachers.  With  the  junior  and  senior  high  school 
enrollment  of  well  over  1  million  students,  32  teachers  won't  teach 
much  math!  \- 

And  in  the  State  of  Texas  last  year,  seven  college  graduates 
became  math  teachers.  .      .  - 

As  you  all  know,  similar  figures  can  be  cited  m  almost  every 
State.  The  shortage  is  real  and  it  is  very  serious  and  unless  we 
take  action  very  soon,  these  shortages  are  going  to  become  even 
more  severe,  because  today's  math  and  science  teachers  are  as  a 
group  mostly  middle-aged.  At  the  same  time,  even  though  school 
enrollments  are  ciurently  dropping,  they  will  rise  again  by  the  end 
of  this  decade,  and  these  two  factors,  the  graying  of  Americas 
math  and  science  teachers,  and  the  increase  in  enrollments  in  the 
1990*8,  will  interact  to  seriously  exacerbate  the  present  shortage 
situation.  ,  _     , ^  . 

Ahready  Japan,  the  Soviet  Union,  and  Repubhc  of  China  provide 
more  intensive  math  and  sf^ence  education  to  their  youth.  Their 
intent  is  clear,  to  educate  individuals  to  participate  successfully  m 
an  .increasingly  more  competitive  high-tecnnology  marketplace.  But 
in  addition  to  their  strong  educational  commitments,  these  coim- 
tries  are  equally  committed  to  maintaining  a  high  level  of  basic  sci- 
entific research  which  is  so  necessary  for  ^y  country's  continued 
economic  development.  _  j-   ^  i 

Japan,  for  example,  is  obviously  aware  of  the  very  direct  rela- 
tionsnip  between  math  and  science  education,  support  of  scientific 
researcn,  and  economic  growth.  In  addition  to  insuring  that  her 
citizens  receive  a  quality  math  and  science  education,  Japan  is 
pouring  billions  of  dollars  into  developing  Tsukuba,  the  science 
city,  ifcough  this  basic  scientific  research  effort,  Japan  seeks  to 
become  the  world  leader  in  engineering  plastics,  compound  semi- 
conductors, carbon  and  optical  fibers,  industrial  robots,  telecommu- 
nications, and  other  high-technology  fields. 

We  can  do  no  less,  and  in  fact  we  should  do  much  more.  I  nope 
that  we  can  use  these  hearings  on  the  Emergency  Mathematics 
and  Science  Education  Act  as  resources  and  that  over  the  next  few 
days  we  can  be  exposed  to  the  best  advice  of  many  experts  who  are 
also  concerned  cit&ens  and  then  use  these  resources  to  reconamend 
and  help  enact  legislation  that  will  turn  us  away  from  this  crisis  m 
math  and  science  education.  _ 
[The  prepared  statement  of  Congressman  Pat  Williams  foUowsrJ 

Prepared  Statembnt  op  Hon.  Pat  Wiluams,  a  Rkpresbntativk  in  Congrbss  From 
^    THE  State  of  Montana 

I  do  not  think  it  overstatement  to  label  the  situation  that  bnnp  us  tc^ther  today 
a  crisifl.  A  criflifl  is  a  turning  point;  a  decisive  momeiit»  and  the  actaons  that  are 
taken  to  resolve  a  crisiB  are  always  actions  that  either  make  the  mtuatum  better  or 
worse.  There  is  no  middle  ground.  Based  on  what  we  began  here  t<^ay,  we  can 
either  move  the  nation  forward  we  can  further  retard  our  national  development. 
So.  my  friends,  make  no  mistake.  We  are  at  a  crisis  in  this  country  with  respect  to 
mathi  and  science  education,  and  we  must,  take  positive  and  unmediate  steipe  if  the 
United  States  is  to  continue  to  e^Jpy  a  satisfactory  level  of  prosperity,  productivity, 

™tt  woSd^Ie  mistake  to  think  of  this  crisis  as  simply  one  facing  American  loca- 
tion, however.  True,  we  do  face  a  crisis  in  math  and  science  education,  for  we  face  a 
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•evero  and  growing  shortage  of  math  and  adence  teachers  in  our  nation's  schcwb:  a 
significant  nu^}ority  of  states  have  and  continue  to  report  difficulties  in  obtaining 
math  and  science  teachenC  This  shortage  is  due  in  Uuqge  part  to  two  factors:  ezper^ 
enoed  teachers  are  leaving  the  classroom  for  non-teaching,  higher-paying  Jobs  inn 
technoloffir-based  industries,  and  few^  individuals  are  choosing  to  enter  mi&h  and 
science  education  as  a  profession, 

'    Translating  these  statements  obout  shortages  into  numbers,  we  find  statistics  like 
the  following: 

Experienced  math  and  science  teachers  are  leaving  classroom  teaching  for  non- 
teacning  Jobs  at  the  rate  of  4  percent  per  year  (based  on  1980-1981  data).  Of  thoee 
currently  remaining  in  the  classroom,  one-rourth  have  indicated  that  they  expect  to 
leave  teaching  in  the  near  fiiture. 

Since  1972  there  has  been  a  77  percent  decline  in  the  number  of  high  school  math 
teachers  prepared  in  600  teacher-training  programs  nationwide.  [National  Council  of 
Teachers  of  MathematicBl 

In  a  1981  survey  of  122  teacher  education  institutions,  of  the  875  science  student 
teachers,  only  496  registered  for  teaching  interviews  with  institutional  job  place- 
ment facilities,  and  only  826  accented  Jobs  in  science  teaching.  In  mauiematics, 
there  were  620  student  teachers;  8o8  of  these  refidstered  with  a  placement  service, 
but  only  269  accepted  Jobs  as  math  teachers.  (Data  supplied  Dr.  James  Shy- 
mansky,  the  Universiiy  of  Iowa,  Science  Education  Center,  Ames,  Iowa.) 

Or,  nerhaps  the  following  representative  but  hard  facts  will  have  more  meaning: 

In  New  Hampshirer  only  one  1982  college  graduate  expressed  a  desire  to  enter 
into  a  career  ios  a  mathematics  teacher. 

In  New  Yor^our  second-most  populous  state,  only  32  college  graduates  plan  on 
teaching  Juniorojr  senior  hi£^  school  mathematics.  New  York  had  well  over  one  mil- 
lion students  in^these  grades  in  1979. 

In  Texas  in  1982,  only  7  of  20  mathematics  teacher  graduates  entered  teaching. 
(I^ta  from  the  National  (Council  of  Teachers  of  Mathematica) 

While  these  figures  may  look  bad,  the  actual  situation  is  even  worse.  Data  from  a 
1981  national  siirvey  of  1,000  sdiool  administrators  indicates  that  one  out  of  every 
two  new  people  hired  to  teach  math  and  science  coiurses  do  not  hold  the  appropriate 
credentials  to  teach  these  courses.  This  fifty  percent  figure  is  the  national  average; 
when  you  look  at  the  figures  b^  region,  the  range  is  from  9  percent  in  the  northeast 
states  to  84  percent  in  the  Pacific  coast  states,  which  is,  of^course,  the  re^on  where 
80  much  of  our  high  tedmoloffir  industry  is  concentrated.  (Data  supphed  by  Dr. 
James  Shymans^,  University  of  Iowa,  Science  Education  Center,  Ames,  Iowa) 

In  addition  to  our  present  shortage,  we  can  expect  even  more  calamitous  short- 
ages in  the  future  as  two  serious  demographic  trends  begili  to  interact  to  exacerbate 
the  present  situation.  One  trend  is  teacher  age;  ^e  other  is  school  enrollment.  In 
^neral,^due  to  retrenchment  and  drain-ofif  by  industry,  the  present  teacher  supply 
IS  graying  rather  rapidly.  Math  and  science  teachers,  on  average,  have  about  I6-I0 
yeara  of  teaching  experience,  and  consequently  will  b^^  retiring  over  the  course  of 
the  next  decade  ana-«-half— but  more  as  a  group  than  as  individuals,  since  many 
are  of  the  same  age.  At  the  same  time,  while  school  enrollments  are  currently  de- 
clining, they  are  expected  to  climb  again  for  a  while  in  the  19908,  and  this  climb  in 
school  enroUmehts  will  parallel  the  large-ecale  retirements  of  math  and  science 
teachers  (Gutherie  &  Zusman,  1983).  Thus,  in  the  next  1^  to  20  years,  the  crisis  in 
inath  and  science  could  reach  catastrophic  proportions.  . 

American  may  soon  have  to  import  large  numbers  of  foreign  teachers  to  instruct 
students  in  math  and  science  if  the  situation  described  above  is  not  quickly  reme- 
died. Such  a  solution  has  already  been  suggested  by  a  member  of  the  Southern  Re- 
gional Education  Board's  Task  Force  on  Ifigher  Education  (June,  1982). 

In  tendem  with  the  decline  in  availability  of  qualified  math  and  science  teachers, 
8tude(i\t  achievement  in  these  areas  has  fallen  drastically  over  the  last  decade.  Stu- 
dents' performance  on  the  Scholastic  Aptitude  Test  is  one  index:  verbal  performance 
scores  nave  dropped  49  points  since  1966,  and  math  scores  have  dropped  30  points. 
Similarly,  math  and  saenqe  performance  data  from  the  National  Assessment  of 
Educational  Progress  indicates  significant  decreases  in  both  areas  over  the  years 
1978  to  1978.  Such  performance  decrements  as  these  were  once  attributed  to  increase 
ing  numbers  of  women  and  minorities  taking  the  test|^  However,  more  recent  data 
indicates  that  the  declines  are  evident  even  among  tne  best  white  male  students, 
supporting  a  view  that  a  decrease  in  quality  of  performance  has  occurred,  not  Just  a 
change  in  the  population  being  tested.  The  following  graphs  illustrate  these  per- 
formance'declines: 

In  addition  to  standardized  test  performance  decrements,  there  are  other  indexes 
of  a  decline  in  the  quality  of  our  students'  math  and  science  achievement.  For  ex- 
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ample,  there  has  been  a  tlgiiificAnt  increase  in  the  number  of  students  taking  reme- 
dial oounee  at  our  nation's  oolleges,  as  illustrated  in  graph  8. 

It  is  not  enough  to  be  oonoemed  only  about  the  crisis  in  math  and  science  educa* 
tion  with  leepect  to  the  quality  of  education  our  students  are  receiving.  While  one 
goal  of  Education  is  to  acquire  knowledge,  an  equallv  important  goal  is  to  apply 
knowledge  toward  the  enhancement  of  one's  own  well4>eing  as  well  as  the  enhance* 
ment  of  the  nation's  well-being.  That  1%  an  education  should  help  the  individual 
better  Him-  or  hersdf  and  at  the  same  time  contribute  to  the  .collective  national 
good.  In  this  sense,  Education  is  inextricably  bound  up  in  the  nation's  economy. 

As  long  as  our  economy  was  characterized  by  large  labor  forces,  by  reliance  on 
heavy  manufacturing,  and  by  little  foreign  competition,  the  direct  relationship  that 
exists  between  education  and  the  economy  was  masked  by  continual  increases  in 
our  Groes  National  Product  As  we  all  are  becoming  increasingly  aware,  however, 
our  economy  is  undergo!]^  some  msjor  structural  changes,  caused  by  a  decreasing 
need  for  large  IfJbor  forces,  for  heavy  manufacturing^  and  Irom  increasing  foreign 
competitivenesa.  Consequently,  the  importance  of  the  quality  and  content  of  educa- 
tion to  economic  productivity  is  now  becoming  readily  apparent  And,  while  this  is 
true  with  all  areas  of  eduction,  it  is  especially  true  with  respect  to  math  and  science 
education  because  these  two  content  areas  provide  the  foundation  for  our  rapidly 
developing  high-teclmology*ba8ed  economy. 
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Data  from  two  divergent  sourooe  indicate  the  impact  ofpoorly  trained  employees 
on  productivity,  quality  control  and  consumer  coeta.  AT&T  now  spendB  $6  million  a 
year  to  train  14,000  employees  in  basic  arithmetic  and  writing  during  ofHce  hours 
(UB.  Chamber  of  Commerce,  1982)  and  a  survey  of  over  2,000  corporations,  pub- 
lished in  December,  1982,  revealed  that  mathematics  was  consistenUy  noted  as  a  de- 
ficient skill  across  a  Wde  ran^e  of  Job  classifications  (Henry  &  Raymond,  1982). 
Given  that  the  hine  most  rapidly  growing  industries  in  our  economy  are  high-tech- 
nology and  eneigy-related  industries,  all  requiring  math  and  science  backgrounds, 
continued  reliance  on  employees  with  poor  educational  backgrounds  will  not  onlv 
likely  Increase  consumer  costs  significantly  but,  more  importantly,  will  likely  accel- 
erate the  United  States'  already-eroding  competitive  economic  position. 

Leat  my  words  sound  like  mere  rhetoric,  consider  the  case  of  our  neighbor,  Japan. 
Once  characterized  by  a  lack  of  valuable  minerals,  arable  land,  and  financial  re- 
sources, Japan  today  is  in  direct  competition  with  the  United  States.  Japan's  rapid 
economic  gains  have  enabled  here  to  surpass  the  UiSted  States  in  a  number  of 
areas:  her  per  capita  income  is  greater  than  ours.  Currently  about  five  times  as 
many  Japanese  as  Americans  and  Western  Europeans  reach  superior  levels  of  intel- 
ligence, due  in  large  part,  experts  say,  to  rapid  and  positive  changes  in  Japan's 
social  environments,  family  circumstances,  education,  health,  and  investments  in 
human  capital  (Lynn,  1982).  Furthermore,  Japan  issUes  more  patents  and  publishes 
more  novels  than  any  other  country,  and  the  quality  of  her  manufactured  goods  is 
among  the  best  (Vogel,  1978).  ^  / 

Some  of  the  reiasons  for  this  may  be  related  to  differences  in  how  well  Japanese 
children  are  educated,  especially  in  the  math  and  science  areas. 

Japanese  13-year-olds  nave  the  highest  achievement  scores  among  12  mcyor  indus- 
triamed  countries,  including  tiie  United  States. 

One-fourth  of  all  class  time  in  grades  7-9  is  spent  on  math  and  science  coiit^. 

Japanese  high  school  students  normally  take  S  natural  science  courses  and  4 
math  courses.      "  " 

Only  8  percent  of  Japanese  students  fail  to  graduate  from  high  school. 

Whereas,  in  the  United  States: 

Only  one-third  of  our  school  districts  require  more  than  one  year  of  math  and  sci- 
ence to  graduate.  . 

all  high  school  students  in  the  United  States,  half  take  no  math  after  10th 
grade  and  cnily  one  tenth  or  eleventh  grader  in  six  takes  a  science  course  and  only 
one  in  14  takes  a  physics  course. 

One-fourth  of  all  high  school  students  fail  to  graduate. 

Furthermore,  in  the  Soviet  Union,  five  million  secondary  school  students  enroll  in 
a  two-year  ccdculus  course;  but  in  the  United  States,  only  about  500,000  high  school 
students  take  a  one-year  course  in  calculus.  All  Soviet  students  complete  5  years  of 
physics,' 4  years  of  chemistry,  and  up  to  4  years  of  biology  before  they  complete  high 
school,  and  their  school  drop-out  rate  is  ocJy  2  percent. 

One  additional  fact  is  worth  pointing  out  aoout  these  data:  .while  our  good  stu- 
dents will  stand  up  to  comparison  with  any  of  our  competitors,  the  Japanese  and 
the  Soviets  are  training  in  Idgher  levels  of  average  fiu(ictioning — many  more  of  their 
youth  are  average  or  better  in  math  and  science'^skills  than  are  our  youths. 
'  There  are  likely  many  lessons  to  be  learned  from  these  data  and  other  data  that 
you  will  be  receiving  during  the  course  of  t^ese  hearings.  I  would  like  to  reinforce 
two  meuor  themes  that  I  think  run  through  , all  that  I  know  about  the  extent  of  our 
problem:  firsts  we  face  a  serious  math  and  science  teacher  shortage  that  is  not  going 
to  get  better  on  its  own.  We  must  take  some  action  to  stem  depletion  of  one  of  our 
most  important  educational  and  economic  resources.  Second,  our  economy  is  shifting 
from  one  based  in  heavy  manufacturing  to  one  based  in  high  technology;  and  to 
retain  our  position  in  the  international  high-technology  marketplace,  we  must  have 
workers  who  are  well-trained  in  math  and  science  skills.  It's  very  simple:  our  way  of 
life  depends  on  it. 

I  thmk 'the  approaches  outlined  in  the  Emergency  Mathematics  and  Science  Edu- 
cation Act  will  go  a  long  way  towards  insuring  a  resolution  of  the  crisis  we  face. 
H.R  80  represents  a  good  beginning  and  one  that  we  must  follow  up  with  subse- 
quent legislation  to  provide  for  a  v/^-^ained  cadre  of  high-technology  technicians, 
to  expand  our  suppport  of  basic  scientific  and  technical  research  to  further  solidify 
the  relationship  oetween  math  and  science  education  and  economic  development; 
and  I  think  we  need  to  take  steps  to  insure  that  the  general  public  is  aWare  of  the 
critical  role  played  by  math  and  sdetce  in  our  everyday  hves.  All  of  these  are 
issues  that  I  hope  this  Committee  and  the  Congress  will  address  immediately,  to  end 
this  crii^  * 
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Chairman  Perkins.  Mr.  Boucher, 

Mr.  BoucHKR.  Mr.  Chairman,  it  is  an  honor  for  me  to  serve  as  a 
member  of  this  committee  and  as  a  member  of  the  Subcommittee 
on  Elementary,  Secondary,  and  Vckjational  Education.  We  repre- 
sent adjoining  districts.  Our  constituents  havQ  similar  concerns  and 
similar  hopes.  Our  commonality  of  interests  was  a  m^jor  reason  I 
sought  assignment  to  this  committee. 

As  you  know,  southwest  Virginia  is  in  need  of  jobs.  In  some  coun- 
ties in  my  district,  unemployment  is  well  above  20  percent.  For  the 
men  and  women  without  work  there  is  nothing  more  important 
than  finding  a  job  and  having  an  income  to  provide  for  their  fami- 
lies. In  the  longer  term,  our  challenge  is  to  provide  education  and 
training  so  that  workers  in  coal  and  other  basic  industries  can 
keep  pace  with  technology  and  so  that  young  people  who  are  grad- 
uated from  high  school  are  prepared  for  the  demands  of  a  modem 
job  market. 

That  brings  us  to  H.R.  30,  the  subject  of  today's  hearing.  This 
legislation  is  appropriately  named  the  Emergency  Mathematics 
and  Science  Education  Act,  for  we  do  indeed  face  an  einergency. 
H.R.  SP  may  become  as  important  in  the  1980s^as  was  the  National 
£)efense  Education  Act  in  the  1960s.  In  Japan  last  year,  twice  the 
number  x)f  electronics  engineers  received  advanced  degrees  thai) 
were  graduated  in  the  United  States,  and  yet  J^an  has  less  than 
one-half  our  population.  Technical  educationl^^tandards  in  the 
Soviet  Union  are  higher  than  those  in  this  coimtiy.  The  need  for  a 
renewed  emphasis  on  teacher  training  and  on^ientific  and  math 
education  is  urgent  because  of  a  demonstrated  and  sustained  short- 
age of  well^ualified  math  and  science  teachers. 

I  look  forward  to  hearing  witnesses  conmaent  on  the  administra- ' 
tive  aspects  of  H.R.  30  and  how  we  can  get  the  greatest  good,  for 
the  dollar  in  this  important  program.  In  the  meantime,  Mr.  Chfdr- 
man,  let  >me  reiterate  my  appreciation  for  the  courtesies  you  have 
shown  and  for  the  leadership  you  have  demonstrated  on  this  vital 
issue  beforet  the  committee. 

Chairman  PiaiKiNS.  Thank  you.  . 

Mr.  Bartlett,  do  you  want  to  say  anything? 

Mr.  Bartlett.  Not  at  this  time.  ' 

Chairman  Perkins.  Mr.  Gunderson,  anybody? 

Go  ahead,  Don.  We  welcome  you  here  again.-  , 

STATEMENT  OP  HON.  DON  PUQUA,  A  REPRESENTATIVE  IN 
CONGRESS  PROM  THE  STATE  OP  FLORID^ 

Mr.  FuQUA.  Thank  you,  Mr.  Chairman.  It  is  a  pleasure  to  be  here 
before  the  Education  and  Labor  Committee.  I  observe  that  our  com- 
mittees are  going  to  have  a  certain  amount  of  interlocking  this 
year.  I  notice  the  gentleman  from  Virginia  is  also  a  member  of  our 
committee.  We  have  also  been  pleased  to  have  Mr.  Simon  join  our 
committee  this  year.  So  we  think  we  will  have  a  close  working  rela- 
tionship with  the  Education  and  Labor  Committee,  as  we  have 
Iried  to  have  over  the  years.  I  believe  that  both  the  Committee  on/ 
Science  and  Technology  and  the  Committiee  on  Education  and 
Labor  recognize  the  importance  of  this:  issue  to  the  Nation's  Wg- 
term  economic  hesdth  and  well-being.  / 
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Mr.  Chairman,  you  are  aleo  to  be  congratulated  for  moving  so 
quickly  and  holding  these  very  important  hearings.  I  am  sure  that 
over  the  next  5  days  of  hearmgs  that  you  will  receive  numerous 
facts  concerning  the  extent  of  the  crisis  in  educotion.  I  do  not 
intend  to  dwell  on  the  details  of  that  crisis,  but  let  me  simply  note 
a  few  facts  that  stand  out  from  the  extensive  set  of  hearmgB  on 
this  matter  held  before  the  Committee  opt  Science  and  Technology: 

Fifty  percent  of  the  new  science  and  math  teachers  at  the  sec- 
ondary school  level  are  not  certified  to  teach  in  those  subjects. 
.  Less  than  80  percent  of  the  Nation's  high  schools  require  more 
than  one  y€iar  of  science  and  math.  i 

We  currently  have  a  9-percent  shortage  in  engineering  faculty 
just  at  the  time  when  engmeerin^  course  enrollments  are  increas- 
ing substantially.  •  ■  ■      ^.  '■ 

Overcrowding  of  classrooms,  lack  of  advanced  instructional  and 
research  instrumentation,  as  well  as  noncompetitive  salaries  are 
attracting  young  engineering  faculty  out  of  the  university  and  into 

industry.  x   •  j  ^ 

Fewer  American  engineering  studenta  are  entenng  graduate- 
level  pr<^ams  to  create  the  next  generation  of  teachers  and  re- 
searchers in  this  very  important  area. 

Mr.  Caiairman,  as  you  have  already  noted,  the  problems  are  quite 
extensive,  undersconng  the  need  for  quick  action.  In  the  97th  Con- 
gress over  40  pieces  of  similar-type  legislation  were  introduced.  Al- 
though no  final  action  took  place,  I  believe  that  most  members  who 
have  been  most  aware  and  have  studied  this  problem  are  now  pre- 
pared to  act.  Recently  I  introduced  along  with  our  colleague,^  Con- 
'  gressman  Walgren,  and  others,  H.R.  582,  the  National  Engineering 
and  Science  Personnel  Act  of  1983.  As  now  proposed,  this  bill  con- 
siderably streamlines  the  legislation  reported  by  our  committee 
last  year  and  provides  for  a  strong  statement  of  policy  and  commit- 
ment by  the  Federal  Government  to  maintain  the  (]^uality  and 
quantity  of  necessary  technical,  engineering  and  scientific'  person- 
nel. It  further  orovides  a  special  matching  fund  operated  through 
the  Nationdl  Science  Foundation  to  leverage  important  private 
sector  moneys  into  programs  to  be  designed  for  eliminating  the 
crisis  in  science  arid  engineering  education.  The  fund  would  be  au- 
thorized for  $100  million  per- year  for  5  years.  ' 

H.R.  582  is  not  intended  to  be  a  smgle  answer— the  so-called 
silver  bullet— to  the  complex  issue  now  confronting  us.  Rather  it  is 
intended  to  be  a  beginning  step  together  with  other  beginning  steps 
such  as  H.R.  30,  the  Emergencj;;  Mathematics  and  Science  Educa- 
tion Act,  which  you  are  considering  today.  ^  „ , 

H.R  30  focuses  on  the  role  of  the  Department  of  Education,  as 
the  Department  must  !  assume  the  m^jor  Federal  role  in  assuring 
the  overall  quality  of  education  in  this  country.  I  also  believe  that 
there  is  a  role- to  be  played  by  the  National  Science  Foundation. 
The  Foundation  is  mandated  m  its  national  charter  to  maintain 
the  health  of  science  engineering  education.  The  Foundation  is  also 
in  a  position  to'  best  use  the  scientific  and  engineering  expertise 
available  to  the  Nation  to  focus  on  the  special  problems  andneeds 
of  science,*^  math,  and,  engineering  education  personnel.  Thus  I 
would  hope  that  the  efforts  of  both  of  our  committees,  Mr.  Chair- 
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man,  would  bo  brought  to  boar  in  a  coordinated  and  a  collaborative 
manner  to  find  the  best  moan£l  of  resolving  this  crisis  in  education. 

I  look  forward  to  working  further  with  you  and  your  committee 
in  working  cooperatively  to  see  that  the  Federal  Government  takes 
the  lead  in  solving  our  national  problem  in  science  and  engineering 
education  and  personnel. 

Chairman  Pkhkinb.  Go  ahead,  Mr.  Goodling. 

Mr.  GooDUNQ.  Mr.  Chairman,  I  just  want  to  say,  Mr.  Chairman, 
that  one  of  the  things  that  we  are  going  to  have  to  do,  as  we  work 
together  on  this  situation,  is  to  deal  with  is  the  fact  that  there 
probably  is  not  a  shortage  of  trained  math  and  science  teachers  in 
this  country.  The  problem  is  that  they  are  not  in  teaching.  We  are 
first  going  to  have  to  deal  with  the  pi^oblem  of  how  you  get  them  in 
to  teaching  after  they  are  trained,  and,  second,  not  lose  so  many 
good  ones  to -the  private  sector.  That  is  going  to  happen  more  and 
more  as  we  get  into  this  high-technology  area.  We  need  to  be  con- 
cerned about  how  we  ore  going  to  keep  them  in  the  teaching  pro- 
fession. Botil)  committees  have  to  look  at  that  issue. 

Mr.  FuqUA.  I  think  the  gentleman  outlines  it  accuratelv.  Also  we 
are  having  a  problem  witn  the  number  of  people  at  college  level 
that  are  going  into  postgraduate  degrees  that  wul  be  the  wellspring 
of  new  information  and  ideas  as  we  go  into  the  21st  century.  Fewer 
and  fewer  are  goiiog  into  teaching  and  research  to  teach  others  as 
the  stream  comes  along.  This  is  of  a  great  deal  of  concern,  and  of 
course  many  of  them  are  attracted  into  industry  and  are  not  stay- 
ing in  the  colleges  or  not  even  going  on  and  getting  master's  and 
Ph.  D.  degrees.  This  is  a  question  that  we  are  addressing  in  our  bill 
of  H.R.  582.  But  I  think  the  two  bills,  H.R.  30  and  the  bUl  that 
msrself  and  Mr.  Walgren  have  introduced,  parallel  each  other,  and 
work  together,  and  I  think  can  be  coordinated  to  a  very  successful, 
more  comprehensive  program. 

Chairman  Perkins.  Don,  after  Sputnik  went  up  in  1958,  we 
wrote  the  National  Defense  Education  Apt.  The  primary  emphasis, 
at  that  time  was  on  science  and  mathematics.  And  it  worked  well 
for  several  years.  Then  we  commenced  to  broaden  the  National  De- 
fense Education  Act  to  cover  the  whole  waterfront  and  to  a  degree 
we  let  science  and  mathematics  slide  to  a  back  burner. 

But  at  the  same  time,  as  Mr.  Goodling  pointed -out,  industry  was 
siphoning  off  our  best  math  teachers.  And  that  is  the  situation 
today.  ' 

As  Mr.  Goodling  pointed  out,  at  a  time  when  we  are  cutting  our 
budgets  back  throughout  the  Nation  at  the  State  and  Federal 
levels,  how  are  we  going  to  keep  these  teachers  in  the  classroom 
instead  of  lettim  private  industry  pick  them  off  with  maybe  a  dou- 
bling of  their  salaries?  *  \ 

This  is  one  of  the  problems  that  we  have  got  to  nail  down  in  this 
bill  some  way.  What  are  your  views  along  that  line? 

Mr.  FuQUA.  Mr.  Chairman,  the  .National  Defense  Education  Art 
worked  well.  It  started  after  Sputnik  went  up  in  1958.  One  of  the 
things  that  you  pointed  out  is  the  funding  for  it  began  to  be  re- 
duced year  after  year.  Some  of  the  programs  were  very  successful, 
such  as  the  program  of  bringing  teachers  in  for  the  summer,  either 
industry  employed  them  in  their  laboratories  or  they  calne  in  for 
workshops  at  the  various  imiversities  to  improve  and  upgrade  their 
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toachliig  flkllla  and  learn  now  mothoda  and  make  iJcionco  mom  In- 
teresting to  students  In  Bchool.  r    v    i  -i 

I  pointed  out  in  my  teatimony  the  vast  amount  of  flchools  that  do 
not  oven  offer  more  than  juat  one  year  of  flcienco  and  math.  Over 
50  percent  of  the  atudenta  never  Uike  a  course  in  math»  flcience, 
chemistry  or  those  type  classes  after  the  10th  grade.  Tiiat  ia  a  fun- 
damental problem  that  must  be  addressed  at  the  local  level  and  I 
think  conceme<J  parents,  school  boards  and  school  administrators 
are  recognizing  that  problem  today.  r     ,    r  xi. 

I  think  if  we  can  encouroge  industry  to  hire  beople  for  the 
summer,  wA  can  get  around  the  pay  differential.  We  do  have  a 
problem  If  you  try  to  pay  one  group  of  teachers  more  than  another. 

Nobody  probably  is  more  aware  of  that  than  the  gentleman  from 
Pennsylvania,  Mr,  Goodling,  who  has  been  in  that  profession.  But 
that  is  one  of  the  ways  we  can  attract  teachers,  because  they  would 
be  on  a  12-month  contract  rather  than  a  9-  or  10-month  contract  as 
many  others  are  on. 

I  have  talked  to  a  number  of  teachers  that  are  very  supportive  of 
this  type  of  effort.  ,    ,  .„  xv  x 

Chairman  Perkins.  'Now,  if  I  understand  the  bill  that  you  have 
introduced,  the  training  bill,  it  charges  the  National  Science  Foun- 
dation to  improve  high-level  scientific  technician  and  engineeruig 
training.  Now,  the  bill,  H.R.  30,  deals  with,  the  need  for  a  broad 
level  of  science  and  math  education  for  all  students  and  not  just 
the  highly  trained  or  educated.  ' 

Do  you  see  any  conflict  between  these  bills  or  do  they  comple- 
ment each  Qther?  , _ 

Mr.  FuQUA.  As  I  mentioned  earlier,  I  think  the  two  bills  comple- 
ment each  other.  H.R.  582  does  not  include  technical  training,  but' 
it  is  primarily  aimed  at  trying  to  improve — as  contained  in  the 
charter  of  the  National  Science  Foundation— science  education. 
This  would  include  teachers  and  colleges  that  would  be  able  to 
offer  fellowships,  money  for  improving  laboratory  technicians,  and 
a  provision  for  matching  funds.  ^       .  ,  ^ 

The  other  half  of  the  funds  must  come  from  private  mdustry  or 
State  and  local  funds.  I  have  talked  with  private  industry;  the 
American  Council  on  Education  that  is  made  up  of  a  lot  of  business 
and  academic -people.  They  are  very  supportive  of  this  type  of  ap- 
proach. 

Business  is  willing  to  match  these  funds.  And  they  are  very  con- 
cerned about  the  future  manpower  needs  of  this  country.  So  to 
answei^your  question,  I  think  both  bills  complement  each  other 
and  make  a  ipore  roimded  package  than  either  one  of  them  sepa- 
rately would. 

Chairman  Perkins.  Mr.  Biaggi*  ' 

Mr.  BiAGGi.  Thank  you,  Mr.  Chairman.  I  thank  my  colleague  for 
his  concern  and  also  his  aption  in  connection  witH  this  issue.  I  con- 
template a  scenario  that  could  bring  us  into  a  troublesome  situa- 
tion further  down  the  line.  ~  ^ 

I  would  like  to  propose  It  to  you  for  your  reaction.  Is  my  under- 
standing correct  Jhat  your  bill  would  give  special  incentives  for 
teachers  to  embark  upon  careers  in  science  and  mathematiGS  and 
would  those  incentives  come  in  the  form  of  saltey  differentials? 
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Mr.  FuQUA.  It  would  iiot  prbyldo  ii  ealury  dllYorcmtliil.  It  would 
provide  an  opt)ortunity  to  havo  Huninior  training  und  got  paid  for 
it.'Thoy  would  bo  offcrcHl  a  foUowahip  for  tt  mnHtor'is  detfrw  or  poair 
baccalauroato  degree.  It  would  provide  utiponda  for  graduate  atu- 
dont«  to  continue  on  ultimattdy  to  their  rh.  D,  degree  in  thene 
critical  fielda.  / 

It  would  provide  monoy  for  inijpumontatlon  and  e<iuipment  that 
could  be  ubImI  in  labratories  bo  alfudonts  could  have  a  better  op|K)r- 
tunity  of  training  than  they  ar^  getting  in  somo  labtf.  The  oqui|>- 
ment  ia  very  old  and  dilapidiited  and  the  labs  neoil  now  equipment. 
Moet  ifiduatrial  laba  are  much  better  equipped  than  eay  at  a  uni- 
versity laboratorV. 

Mr.  BiAQOL  Subetontially  better. 

Mr.  FUQUA.  Yes.  '      ^  / 

Mr.  BiAQQi.  Mr.  Chairman,  you/made  reference  to  an  early  effort 
on  the  part  of  Congresa  in  1958  that  waa  succesflful  to  a  degree,  but 
then  it  somehow  waned  over  thiyyears.  What  assurance  do  we  nave 
or  wliat  can  we  do  as  a  CQmnjUttee  to  prevent  that  from  re<Jurring7 
Obviously  this  is  not  a  shortterm  crisis.  It  is  an  issue  that  will  bo 
With  us  for  a  considerable  period  of  time. 

Chairman  Perkins.  Are  you  through? 

Mr.  BiAOOi.  I  posed  a  question. 

Chairman  Pkrkins.  Whsxt  assurance  do  we  have  that  the  same 
thing  wouldn't  happen  with  this  legislation,  if  I  understand  you 
correctly. 

Mr.  BiAOOi.  That  is  the  problem.  >  v 

Chairman  Perkins.  I  thmk  we  have  to  set  up  more  safeguards  in 
the  legislation,  and  riot  let  these  grants  go  to  teachers  that  are 
going  to  desert  us  in  a  period  of  2  or  3  years.  I  think  we  have  got  to 
give  more  protection  to  the  schools  to  make  sure  that  we  have 
these  teachers  available  after  we  train  them. 

We  know  that  industry  will  continue  to  offer  higher  salaries,  and 
it  is  natural  if  we  leave  any  loopholes  for  these  youngsters  just  to 
leave  the  schools  and  go  for  a  better  standard  of,  living.  We  have 
got  to  accept  reality  and  try  to  combat  those  things. 

Mrs.  Roukema,  go  light  ahead. 

Mrs.  RouKEMA.  Thank  you,  Mr.  Chairman. 

Gongregsnmn,  I  am  very  interested  in  your  legislation  and  of; 
course  the  sulyect  highlights  a  very  critical  and  imminent  problem 
that  we  have.  I  wonder,  since  we  nave  had  the  experience  and. we 
can  anticipate  yet  another  problem  down  the  line  with  a  continu- 
ing^supply  of  well-trained  teachers  as  has  already  been  alluded  to 
by  the  previous  panel  members,  did  you  in  your  committee  give 
any  thought  to  going  beyond  the  matching  fund  requirement  with 
business  and  search  for  any  other  cooperative  partnership  effort  in 
terms  of  maintaining  the  high  quality  teaching  staff? 

Now,  admittedly  it  would  be  a  difficult  problem  to  resolve,  but 
my  mind  has  gone  to  the  idea  of  a  flexible  time  progtam  and  an 
interchange  perhaps  with  members  of  the  business  community  who 
actually  come  in  and  teach  and  supplement  the  program.  Have  you 
explored  that  at  all  or  has  it  ever  been  explored  by  the.  National 
Science  Foxmdation? . 

Mr.  FuQUA.  We  first  of  all  limit  the  bill  to  5  years,  so  that  it  sun- 
sets at  that  time,  and  we  must  review,  the  program  and  what  has 


82 


happened.  We  Bay  the  money  must  be  matched  by  eithef .  private  or 
loc3[  ftmds.  If  ae  States,  foundations,  or  industry  w^t  to  put  up 
funds,  it  must  be  matched  by  some  funds.     ^  ,  w 

.  There  are  ways  that  you  can  enciimber  the  bill  so  much.  We 
hkve  -  tried  not  to  go  beyond  the  scope  of  the  jurisdictioii  6f  the 
Committee  on  Science  and  Technology,  which  has  sole  jurisdidtion 
over  the  -National  Science  foundation.  In  its  charter  NSF  is 
charged  wiiJi  promoting  science  education.  /        .    ,  . 

Now,  science  education  can  be  a  f^SxES  area  sometmaes.  But  what 
is  basically  intended  is  that,  teachers  are  prepared  in  a  manner  so 
that  they  can  have  the  ability  to  teach  at  the  best  jevels.  ^ 

Also,  what  is  the  manpower  of  science  and  education,  science- 
education?  Most  all  the  basic  research  in  this  country  is  earned  on 
in  the  universities  and  colleges.  Applied  research  is  earned  on  in 
industrial  labs,  but  the  biasic  theoretical  research  is  earned  on  m 
^universities.  We  must  recharge  that  stream  since  the  average  age 
of  university  researchers  today  is  increasing  chronologically  every 
y6ar  and  the  new  ones  are  not  coming  in  because  of  the  attraction 
of  industry  right  now  and  the  job  requirements.  V  _ 

So  we  are  trying  to  encourage  but  not  like  we  did  m  the  si^^ 
where  we  offered  everybody  that  wanted  to  be  ah  engineer  a.  schol- 
arship. We  are  not  proposing  that  smce  that  creatjed  an  overaupply 
and  we  had  engineers  runmng*  elevators  and  driving  taxis.  We  are 
not  trying  to  approach  that. 

We  are  not  really  aiming  for  the  baccalaureate  degree.  A  person 
gets  that  on  their  own.  We  are  trymg  to  get  the  person  that  is  m- 
terested  in  going  into  research  with  encouragement  to  do  that  wim 
a  small  stipend  in  the  form  of  a  j^ellowship  so  he  or  she  can  get  his 
master's  and  Ph.  D.  degree  and  possibly  stay  in  research  m  the  um- 
**  versity  *  * 

Mrs.  RouKEMA.  I  concur  with  that.  Perhaps  I  misunderstood  the 
scope  of  your  legislation.  I  thought  there  was  ap  portion  of  it  that 
was  directed  to  the  classroom  teacher.  ^ 

Mr.  FuQUA.  I  think  this  is  H.R.  30  that  would  direct  itself  more  , 

to  that.  ^      /     ,  .  u 

Mr«/  RouKEMA.  With  that  in  mind,  based  on  your  expenence,  be- 
caiise  YQU  have  dealt  a  lot  with  the  private  sector,  do  you  see  any 
pp^il^mty  of  a  coordinated  effort  here?  Because  lets  face  it,  the 
problem  that  we  are  all  grappling  with  is  the  feet  that  we  can 
never  be  competitive  in  public  ediicatidn  on  the  safary  level. 

'  MrTl^iM^  Senator  Glenn 

have  a  bill  that  addresses  somewhat  that  isaile'  in  providing  tax 
credits  for  industry  if  they  hire  science  teachers  to  work  m  the 
summertime  in  their  Jabs.  Now,  that  is  a  different  issuer 

Mrs.  RouKEMA.  That  borders  on  what  I  am  talking  about. 

Mr.  FuQUA.  TTiat  complements  the  overall  issue,  we  are  talking 

about;  ^  ,  . 

Mrs.  BouKEMA.  Thank  you.  Very  mterestmg. 
taiairnian  Perkins.  Mr.  Williana^/  , 
Mr.  Williams.  Thank  you,  Mr.  Chairman.  ^ 
Chairman  Fuqua,  I  appreciate  the  durectness  of  your  statraaent 
and  particularly  commend  you  for  being  forthright  in  your  betef 
that  the  National  Science  Foundation  as  you  have  put  it  m  your 


statement,  has  a  role  to  play  in  the  legislation.  I  am  hopeful  that 
the  differences  in  the  two  pieces  of  legislation  with  regard  to  that 
.  point  will  not  delay  this  from  being  enacted  into  law. 
Mr.  FuQUA.  I  concur. 

Mr.  'Wttjjamb.  I  agree  that  we  should  be  able  to  develop  a  final 
piece  of  legislation  that  finds  that  the  Department  of  Education 
and  the  National  Institutes  of  Education  can  consult  with  appropri- 
ate' Federal  agencies,  including  absolutely  the  National  Science 
Foundation7in  a  coordinated  approach 'to  this  problem,  but  with  all 
appropriate  respect,  I  would  say  to  the  two  distinguished  chairmen 
in  the  hearing  room  today  that  this  crisis  is  too  great  and  the  prob- 
lem is  too  immediate  to  permit. us  to  delay  this  legislation  becaiise 
of  squabbles  over  turf.  We  really  have  to  get  qn  with  this  bill  and 
with  your  bill. 

Mr.  FuQUA.  The  only  turf  problem  that  the  chairman  and  I  have 
is  over  whether  racehorses  are  better  in  Kentucky  or  Florida,  and  I 
yield  to  him. 

^  Mr.  WiLUABffS.  Thank  you,  Mr.  Chairman. ' 

Chairman  Perkins.  Mr*  Bartlett  from  Texas,  a  hew  mlember. 
Mr.  Bartlbtt.  Thank  you,  Mr*^  Chairman. 

Mr.  Fuqua,  I  am  too  new  on  this  committee  to  know  anything 
about  the  turf  battles  or  such  as  that. 
-  Mr.  Fuqua.  Well,  you  will  learn. 
Mr.  Bartleit.  I  hope  so.  I  have  a  couple  of  questions  on  the 
'^budget  inipact.  What  is  the  budget  impact  of  H.R.  582?  ^ 

Fuqua.  This  proposes  to  authorize  $100  million  a  year  for  5 
years.  •  •  ^     .  > 

Mr.  B^TLETt.  Per  year. 

Mr.  Fuqua.  To  be  matched  by  private  or  other  funds. 
'  Mr.  Bartlcit.  And  each  grant  would  be  matched  by  someone? 

Mr.  Fuqua.  That  is  correct.  ,  , 

Mr.  Barti^it.  What  percentage  of  that  budget  would  be  actually 
delivered  to  a  classroom  teacher? 

Fuqua.  Probably — as  I  was  outlining  earlier,  it  is  not  broken 
down  to  how  much  is  going  to  a  classroom  teacher.  There  w^uld  be 
some  provided  since  we  leave  this  flexibility  up  to  the  National  Sci- 
ence Foundation  to  administer  the  program.  We^don't  say  we  want 
^^10  percent  or  15  percent  to  go  to  classroom  teachers.  The  only 
benefit  the  classroom  teachers  would  receive  would  be  through 
sunmier  workshops,  where  they  would  be  paid  to  attend  and  im- 
prove and  modernize  their  skills  in  math  and  science.  Iliey  would 
be  remunerated  for  that. 

The  other  part  would  go  to  fellowships,  capital  equipment,  sala- 
ries, instrumentation  and  ot6er  activities  as  are  considered  neces- 
sary in  carrying  ou^  the  purposes  of  this  Act.  And  we  purpcMsely  did 
that  to  give  rather  broad  authority  to  the  National  Science  Foim- 
dation  rather  than  set  up  a  rigid  mechanism. 

They  must  report  to  Congresis.  We  must  ride  herd  over  it  and 
make  sxire  we  feel  the  program  is  operating  in  a  successful  fashion. 
One  of  the  programs  for  high  school  teachers  would  be  these 
smnmer  workshops  that  originated,  with  Congressman  Perkins  and 
others  in  the  National  Defeiise  Education  Act  in  the  early  Sixties.  ^ 


'  Mr.  Barwott.  So  with  the  eic^ptibn  of  summer  workshops,  none 
of  the  $100  million  a  yeai:  would  actually  go  to  classroom  teachers 
to  teach  math  and  science?  V  ^,  .  i 

Mr.  FuQUA.  It  would  not.  Not  as  ^  supplement  to  their  regular 
flalarv 

Mr  Babtlbit.  Is  ther^  any  additional  type  of  formula  allocation 
or  is  "the  money  to  be  spent  by  the  National  Science  Foundation  m 
any  state  or  in  any  W^y  or  in  any  location.  None  ot  it  would  neces- 
sarily come  to  Fanners  Branch,  Texas  or  to  Pennsylvania? 

Mr.  FuQUA.  We  hope  it  would  go  to  those  schools  and  umversihes 
that  were  worthy,  pfuticularly  those  with  graduate  programs.  This 
is  maiiily  aimed  at  graduate  programs.  ^ 

So  as  a  consequence  it  would  probably  not  go  to  a  community  col- 
lege, even  though  there  may  be  a  workshop  held  at  a  community 
college  for  the  summer  science  program  for  teachers. 

Mr.  BARTiirrT.  Each  grant  would  be  by  application? .  m 

Mr.  FuQUA.  They  would  probably  grant  a  school  m  Texas— the 
University  of  Texas,  Baylor,  Rice,  or  any  other  fine  school— that 
makes  an  application.  The  school  would  state  that  so  many  people 
wanted  to  apply  who  are  qualified  in  the  field  and  NS^  would  de- 
termine how  much  they  could  grant.  ^ 

If  a  school  had  100,  45  would  be  an  eqmtable  distribution  to  tiy 
to  get  it  spread  around  the  country.  I  would  hope  this  wouldnt  all 
go  to  the  elitist  schools,  but  also  to  the  schools  generally  spread 
geographicatly  all  around  the  country.  ' 

Mr.  Bartiott.  Thank  you.  Congressman. 

Chairman  Perkins.  Mr.  Boucher. 

Mr.  Boucher.  I  will  pass,  Mr.  Chairman. 

Chairman  Perkins.  Let  me  ask  you  a  question  in  connection,  Mr. 
Chairman-  Your  bill,  if  I  understand  it  correctly,  requires  matchmg 
for  some  of  the  programs.  Florida  as  well  as  Kentucky  and  many 
other  States  are  having  severe  budgetary  problems  at  the  present 

time*  ,     :  X  • 

I  know  down  home  they  are  cutting  back.  In  one  county  m  my 
district,  I  learned  only  this  week,  the  county  east  of  the  Mississip^^^ 
River  back  down  in  Kentuclqr,  they  were  laymg  off  163  teojher 
aides  under  the  title  I  pn^ram  because  of  the  cutback  m  Federal 

funds.  ,  ' 

In  view  of  the  economic  plight  throughout  the  countnr,  do  you 
think  these  States  like  my  State  and  numerous  other  States  will 
come  up  with  the  matching  funds?  I  just  want  to  ask  you  that  ques- 

*^  Mr.  FuQUA.  Well,  it  was  not  intended  that  it  solely  Imd  to  be  the 
State  or  local  governments  that  provide  the  matching,  funds.  K  was 
primarily  aimed  at  industry.  But  if  a  State  felt  that  this  had  a  high 
enough  priority,  and  they  could  provide  those  fimds,  we  would  not 
,  want  to  prohibit  that  from  happening.  ^  ^ 

We  ha^  some  States,  as  the  gentleman  is  well  aware,  that  are 
better  off  fmancially  than  other  Stetes  or  have  different  sources  of 
funds.  For  instance,  the  University  of  Texas  has  a  rather  good  en- 
dowment granted  to  it  by  the'Stete  of  Texas,  which  is  now  produc- 
ing rather  well. 
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This  would  not  preclude  a  school  such  as  that  from  matching 
funds  or  the  State  or  local  governments.  But,  it  was  primarily  in- 
tended that  these  matching  funds  come  from  private  industry.^ 

Chairman  Perkins.  I  know  that,  but  in  tmies  like  these  when  ^ 
you  have  unemployment  in  so  many  of  our  industries  for  example 
m  Louisville,  International  Harvester  and  several  big  corporations 
are  folding  up-^I  am  just  wondering  here  if  we  won't  have  a  stum- 
bling block  in  this  matching  reauirement.  \  , 

K  16  or  20  of  the  states  neeoed  this  money  and  could  not  come 
up  with  the  matching  funds,  that  is  one  thmg  I  think  you  and  I 
and  aU  the  other  members  should  give  greater  consideration  to^ 

Mr.  PuQUA.  Mr.  Chairman,  you  faise  a  very  interesting  point. 
But  I  think  while  industry  is  shifting  in  emphasis,  I  think  you  are 
going  to  find  that  there  are  many  industries  in  this  country  that 
are  thriving  rather  well  right  now,  particularly  in  the  high  tech- 
nology field. 

These  are  the  people  that  need  the  Engineers  and  the  scientists 
to  make  sure  that  their  stream  of  new  blood,  new  ideas,  and  new 
brainpower  continue  iminterrupted.  .^Those  companies  would  be 
very  mterested  in  trying  to  support  H.R.  582.— As  a  matter  of  fact, 
I  have  talked  to  many  of  them  and  they  are  very  suijportive  of  this 
approach  and  feel  their  industries  could  come  up  with  the  match- 
ingfunds. 

Chairman  Perkins.  Now,  last  year  for  the  National  Science 
Foimdation  the  Congress  appropriated  $15  million  more  than  the 
President  wanted.  And  the  National  Science  Foundation  now  pro- 
poises  to  use  this  money  for  teacher  training  programs  at  universi- 
ties. And  the  universities  which  will  have  received  these  funds  will 
have  to  serve  a  very  well-known  and  recognized  faculty.  Now,  I  am 
concerned  that  this  is  too  elitist  and  could  not  help  the  mcgority  of 
teachers. 

Do  you  have  this  concern  about  the  National  Science  Founda- 
tion? 1  have  watched  them  over  a  period  of  years  since  we  have  cre- 
ated that  organization  in  1949,  the  Education  and  Labor  Commit- 
tee. 

Mr.  FuQUA.  Well,  Mr.  Chairman,  of  course  the  National  Science 
Foimdation  has  a  policy  that  all  of  thejproposals  submitted  to  them 
are  reviewed  on  a  peer  review  basis.  They  have  panels  that  review 
on  a  professional  basis  and  try  to  award  those  grants  to  where  they 
think  that  the  Grovemment  and  the  taxpayer  can  get  the  best  re- 
search and  the  best  results.  That  does  not  always  mean  that  a  uni- 
yersity  in  my  district  or  in  your  district  is  always  going,  to  receive 
those  funds.  But  we  have  also  had  a  program,  some  Institutional 
block  grants  aind  others,  to  improve  certain  facets  of  the  various 
universities  aroimd  the  country  for  several  years  that  was  very 
helpful.  Many  of  the  universities  have  improved  their  ability  to  do 
research.  Not  all  universities  have  a  strong  grad,uate  program  and 
a  research  program.  •  \ 

Then  we  have  some  of  the  funding  for  large  projects,  at  some  of 
the  bigger  schools.  They  started  ea^y  and  hkve  some  big  projects 
that  are  funded  on  a  yearly  basis,  maybe  in  say  a  nuclear  accelera- 
tor program  or  something  of  that  type  that  is  very  expensive. 
When  you  look  at  their  figures,  it  comes  out  somewhat  distorted 
compared  to  what  other  schools  received.  But  they  do  have  a  peer 
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review  prMram,  try  to  do  it  on  a  profeosional  and  not  a  political , 
basis,  and  tiliat  is  the  way  it  should  be  done. 

There  are  always  ways  to  improve  that  We  have  had  language 
in  our  bill  to  encourage  a  better  geographical  distribution  of  the 
funding  within  the  National  Science  Foimdation,  so  that  we  can 
strengthen  the  universities  and  colleges  all  over  this  country  £md 
not  just  a  few.  We  can  try  to  improve  the  educational  opportunities 
all  over  this  countey.  If  ypu  look  at  that  you  will  see  they  have 
done  a  pretty  good  job  under  the  system  of  trying  to  get  the  best 
reseaiich  for  the  dollar.  -  .  ^ 

Chairman  Perkins.  I  would  agree  with  you  m  many  mstances 
they  have  done  a  wonderful  job.  In  some  instances  I  thought  the 
job  was  not  up  to  the  caliber  it  should  have  been. 

Mr.  PuQUA.  They  have  constantly  tried  to  improve  theu-  proce- 
dures. 

Ghairma^n*lsRKiN8.  In  some  instances  they  had  a  buddy-buddy 
relation.  I  know  you  are  well  aware  of  that,  ^  I  am. 

Mr.  PuQUA.  Yes.  , 

Chairman  Perkins.  Let  me  congratiilate  you  this  morning  for 
your  appearance  here,  and  your  excellent  testimony.  I  think  you 
nave  done  a  very  good  thing  in  coming  here  and  testiJ^ing.  There  is 
no  reason  in  the  world  why  you  and  I  cannot  work  together,  as  the 
chairmen  of  the  two  committees.  We  will  work  together. 

We  want  to  do  what  is  best  for  the  coimtry,  what  is  best  to  bring 
about  a  good  science  and  mathematics  program  in  the  elementary 
and  secondary  schools  of  the  nation,  and  in  higher  education  insti- 
tutions. But  we  have  to  get  something  started  in  the  elementary 
and  secondary  schools.  We  will  do  everything  possible  to  never  let 
America  slide  backward,  but  from  a  scientific  viewpoint  keep 
America  on  top.  ' 

Thank  you  for  coming  this  morning. 

Mr.  PuQUA.  Thank  you,  Mr.  Chairman.  ^  \ 

As  Mr.  Williams  pointed  out,  we  have  a  serious  situation.  It  is 
certainly  not  my  intention  and  Tarn  sure  not  yours,  to  let  petty 
things  happen  that  would  prevent  something  as  important  as  this 
is  to  our  Nation  and  bur  future,  to  impede  the  progress  of  these 
pieces  of  l^;islation  that  I  think  areTvery,  very  important. 
I  thank  you  for  your  courtesy. 

Chairman  Perkins.  Thank  you  very  much.  Now  I  understand  we 
have  the  chairman  of  your  subconunittee  here,  Mr.  Doug  Walgren 
from  Pennsylvania. 

Glad  to  welcome  you  here  this  morning. 

STATEMENT  OF  HON.^DOUG  WALGREN,  A  REPRESENTATIVE  IN 
>     CONGRESS  FROM  THE  STATE  OP  PENNSYLVANIA 

Mr.  Waix;;r£N.  Thank  you  very  much,  Mr.  Chairman. 

I  would  like  to  simply  say  that  it  is  a  great  honor  and  I  certainly 
appreciate  the  opportunity  to  come  before  your  committee,  along 
with  the  chairman  of  my  full  committee  and  others  interested  in 
this  subject.  i.  V 

I  hope,  particular^'^after  listemng  to  the  exchange  between  the 
chairman  of  the  fiill  Science  andMechnologv  Committee  and  the 
mem|>er8  of  your  committee,  that  we  can  look  at  the  several  insti- 
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tutions  that  are  involved  in  this  area  and  try  to  focus  on  their 
strengths.  I  think  if  we  do  that,  we  will  see  there  is  a  role,  as  the 
chairman  has  said,  for  both  the  National  Science  Foundation  and 
the  Department  of  Education^  and  the  other  elements  in  our  soci- 
ety, I  honestly  believe  that  this  problem  is  so  large  and  so  perva- 
sive that  it  is  going  to  take  every  avenue  available  to  us  to  solve 
the  problem.  ^ 

Any  institution  will  have  its  limitations.  And  the  trick,  as  we  all 
know,  is  to  take  advantage  of  their  strengths  and  avoid  their  weak- 
nesses where  possible.  I  think  if  we  look  at  these  institutions  that 
the  possibilities  will  become  evident. 

I  know,  for  example,  from  my  own  point  of  view  that  the  effort  of 
the  National  Science  Foundation  was  not  to  address  the  whole 
problem,  or  really  not  to  solve  the  whole  problem,  but  rather  to 
provide  some  innovative  and  some  individual  instances  where  we 
would  be  doing  the  best  that  we  could.  I  think  the  National  Science 
Foundation  has  some  specific  strengths  in  its  flexibility  in  that 
area.  But  when  it  comes  to  maintainihg  the  breadth  of  a  i)rogram 
and  to  maintaining  the  duration  in  time  particularly,  that  13  going 
to  be  a  problem.  As  the  Chairman  and  Mr.  Biaggi  pointed  out  we 
have  ,  to  have  formula  proposals  and  programs  that  will  run 
through  time  and  run  broadly.  The  National  Science  Foimdation  is 
probably  not  the  agency  to  rely  solely  on  for  that. 

I  do  think  there  are  some  very  real  strengths  that  NSF  does 
have,  particularly  when  you  think  of  the  fact  that  we  have  a  crisis 
in  which  we  are  going  to  have  to  try  to  incorporate  strengths  that 
already  exist  in  our  society.*  As  Mr.  Goodlmg  pointed  out— the 
teachers  are  there,  they  are  just  not  in  the  schools.  ^ 

It  seems  to  me  that  the  National  Science  Foundation  may  have 
strengths  in  drawing  participation  from  the  private  sector  in^a  very  ^ 
flexible  manner.  Such  narticipation  can  contribute  to  a  particular 
area  in  a  way  that  mi^t  take  us  longer  to  get  up  and  running  if 
we  use  a  larger  institution  such  as  the  Department  of  Education. 

I  don't  know  that  is  the  proper  differential,  but  I  think  if  all  the 
members  that  are  involved  iri  this  area  focus  on  the  strengths  of 
their  institutions  it  would  become  evident  where  we  can  move  for- 
ward. *    ^  , 

I  woulH  like  to  say  that  this  committee  has  a  long  and  distin- 
guished history  of  contributing  significahtly  t6  Ainerican  education 
at  all  levels. 

I  believe  that  this  year  is  a  year  that  has  tremendous  potential. 
There  is  clearly  a  broad  bipartisan  consensus  across  the  land,  and 
that  consensus  is,  first,  that  we  face  a  serious  problem  in  math  and 
science  education,  and  second,  that  the  Federal  Government  has  a 
m^'or  role  in  providing  effective  solutions  in  this  area.  | 

It  seems  to  me  that  we  all  should  welcome  the  Presidet^fs  words 
on  this  problem  last  night  and  hope  that  it  reflects  a  ^change  of 
view  of  this  administration.  I  remember  last  yeat  when  they  pro- 
posed eliminating  all  funds  for  the  science  education  programs 
under  the  National  Science  Foundation  and  serious  cutbacks  in 
education  programs  in  other  parts  of  the  Government.  So  I  feel 
that  we  should  hope  that  it  does  reflect  a  real  recognition  on  the 
part  of  this  administration  that  a  msgor  initiative  has  to  take  place 
m  this  area. 
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Others,  have  outlined  the  crisis.  Clearly  our  technical  enrineer- 
ing  and  scientific  skills  must  be  Bubetantially  increased  and  broad- 
ened throughout  our  educational  system.  The  specific  comparisons 
between  the  graduates  of  Japan,  the  Soviet  Umoii,  and  the  United 
States  leaves  us  far  behind.  And  it  is  clearly  a  threat,  not  only  to 
our  economic  future  but  to  our  military  and  defense  capability  as  . 
well* 

So  we  must  improve  the  training  and  education  of  teachers  and 
upgrade  curriculum  at  all  levels.  We  have  to  find  ways  to  keep  the 
teachers  in  the  schools  and  professors  in  the  colleges  so  thw  are 
not  lured  away  to  the  niore  lucrative  careers  in  private  mdustry. 
Clectfly  we  must  improve  the  equipment  and  technolcgy  that  your 
students  have  present  access  to  during  their  trailwg-  Much  of  that 
is  woefully  inadequate  and  outdated.  - 

I  was  literally  stunned  to  walk  mto  a  mcgor  university  m  Penn- 
sylvania and  find  that  every  piece  of  e<mipment  in  the  labor^ry 
accessible  to  those  students  was  World  War  n  vintage  cast  off  by 
the  defense  Department  in  1945  to  1947,  except  for  two  robots, 
both  of  which  were  contributed  by  a  Japanese  company  out  of  the 
good  Will  of  their  society  towards  ours.  ^  ^ 

Chairman  Perkins.  Since  you  are  dn  this  subject,  how  much  em- 
phasis do  you  think  we  shoiJd  place  on  oUr  hardware,  on  obteimng 
the  most  up-to-date  equipment?  How  much  emphasis  on  that?  ^ 

Mr,  Walorbn.  I  personally  don't  have  the  background  to  form 
the  proper  judgment  in  my  own  experience.  It  is  my  understanding 
that  th&  problem  may  be  bigger  than  all  of  lis.  It  clearly  vvpuld  be 
the  kind  of  thing  where  broad-based  funding  should  be  brought 
into  play  because  we  are  thinking  of  students  across  the  board.  _ 

I  tMnk  the  Department  of  Education,  as  I  understand  the  ability 
to  institutionalize  a  program  and  to  fund  it  vnth  momentum,  might 
really  be  the  primary  player  in  that  role.  On  a  stopgap  level,  we 
could  try  to  get  students  out  into  private  enterprise  where  there 
are  some  stateK)f-the-art  computerig  and  at  least  give  ihem  some  . 
contact  with  that  equipment.  It  strikes  me,  again,  the  National  Sci- 
ence Foundation  may  be  the  proper  agency  to  involve  the  private 
sector  in  th^  short  run.  .  ^        .  .  ^ 

But  those  are  about  the  extent  of  my  views  on  the  subject,  Mr. 
Chairman. 

Mr.  BiACKJi.  Mr.  CSiainnan — i  ^         \r  n 
Chairman  Perkins.  Let  me  make  one  comment  before  you  foUow 

that  up.  1    •   J  Ai. 

In  1966,  it  may  have  been  the  fiscal  year  1967,  we  authonzed  ttie 
title  I  l^islation,  now  called  chapter  1.  And  we  had  th^^eqmp- 
ment  salesmen  all  over  the  country  at  the  State  level.  And  through 
the  people  here  in  Washington  and  through  the  people  at  the  local 
level,  they  bought  so  much  equipment  that  was  not  utilized  maybe 
for  2,  3  or  4  years.  They  threw  away  some  of  that  money,  and  it 
was  a  shidmeml  situation.  But  it  was  our  fault,  for  not  monitormg 
the  situation  more  closely.     ^        '        ^  .  x 

That  is  the  only  instance  I  know  of  anything  like  that  occurring. 
But  I  ivould  hate  to  leave  it  up  to  the  National  Science  Fotmdation. 

Th/ National  Science  Foundation  is  constituted  quite  differently 
now  from  what  it  used  to  be.  I  don't  know  anything  about  the 
present  members.  They  may  be  people  that  vrfU  not  waste  a  dime 
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in  any  way,  shape  or  form.  But  I  know  they  have  all  had  their  bad 
habits  in  the  past,  in  years  gone  by.  And  unless  you  are  in  a  posi- 
tion to  find  out  about  those  things,  you  just  don't  know  it.  But  I 
have  had  the  experience  and  contact  with  it  over  a  period  of  years. 

Whoever  has  the  authoritv  should  have  some  supervision  over 
these  funds,  whether  at  the  local  educational  agency  level— maybe  ^ 
we  cduld  work  out  something  where  they  could  cooperate  with  the  ^ 
National  Science  Foundation.  But  w^  are  going  to  have,  to  have 
some  technicians  to  talk  to  these  teachers  that  teach  the  science 
and  math  at  the  local  level. 

It  is  a  big  problem  just  buying  the  equipment;  keeping  laborato- 
ries up-to-date. 

Mr.  Goodling^. 

Mr.  GooDL^G.  Con^essman  Walgren,  in  your  proposal  where 
you  talk  about  matching  funds  and,  getting  back  to  this  issue  of 
eqtuipment,  I  have  said  for  a  long  time  there  is  no  way  most  school 
districts  or  colleges  or  vocational  education  programs  could  possibly 

Surchase  the  necessary  equipment,  if  they  are  going  to  have  up-to- 
ate  equipment,  unless  there  is  some  kind  of  cooperative  arrange- 
meni  more  than  there  is  at  the  present  time.  Howler,  in  some 
areas  there  is  a  lot  of  cooperation  and  the  private  sector  is  in- 
volved. 

Does  your  proposal,  when  you  talk  about  matching  funds  and  so 
OTif  does  your  proposal  envision  the  equipment  part  of  this  partner- 
ship? 

Mr.  Walgren.  Absolutely.  The  matching  component  would  be 
available  for  a  number  of  different  kinds  of  efforts,  equipment 
being  one  of  them. 

It  strikes  me  that  we  do  want  to  involve  the  interest  of  the  pri- 
vate sector  in  this  particular  area.  Thinking  pf  Pittsburgh  and 
some  of  the  identification  that  communities  have  with  their  local 
schools,  there  is  redl  potential  for  private  sector  money  to  come  for- 
ward to  adequately  equip  a  School  with  which  that  area  identifies. 
So  we  would  hope  that  in  the  equipment  area  in  particular  that 
some  of  this  match  would  come  firom  the  private  sector. 

Also,  in  regard  to  the  match  we  ought  to  think  of  where  pro- 
grams are  best  delivered  from;  some  programs  are  best  delivered 
from  the  grass  toots,  and  other  programs  are  best  delivered  from  a 
national  perspective.  In  the  equipment  area  in  particular,  things 
are  changing  rapidly.  This  differs  from  level  of  education  to  level  of 
education. 

The  equipment  needs  of  the  elementary  and  the  secondary  high 
school  levels  is  very  different  than  the  equipment  needs  of  a  pre- 
paratory en^eering  exposure.  We  ought  to  try  to  have  programs 
that  are  dehvered  at  the  local  level,  and  I  see  room  for  programs 
that  have  broad  availability. 

Mr.  GpoDUNG.  We  have  to  make  sure  that  we  don't  get  into  com- 
petitive bids  as  the  medical  profession  has  for  so  manv  years.  We 
are  now  at  a  point  where  we  cannot  afford  to  provide  the  same 
kind  of  equipment  in  every  school.  Even  though  two  hospitals  are 
only  2  miles  apart,  they  both  have  to  have  the  same  kind  of  equip- 
ment, et  cetera.  We  can't  do  that  in  education.  ^ 

Chidrman  Perkins.  And  another  thing,  if  you  will  yield,  Mr. 
Goodling,  the 'computer  industry  could  make  contributions.  In  your 
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State,  where  the  coal  industry  is  on  the  rocks,  and  the  steel  indus- 
try is  too,  the  railroad  industry-^ip[  I  would  not  know  where  to  go 
to  raise  a  quartei:  in  my  district  at  the  present  tune.  The  nch  dis- 
tricts will  survive,  but  some  of  the  poor  districts  won  t  get  any  con- 
tributions at  all  from  private  indiistiry.  ^        .  _  ■ 

Mr.  Waloren.  My  own  feeling  is  that  would  be  the  case  if  ^at  la 
the  only  approach  we  relied  on.  The  only  wisdom  I  have  to  offer,  if 
it  is  wisdom  at  all,  is  that  this  problem  is  so  big  that  we  cannot 
take  only  one  approach.  I  would  not  like  to  see  us  cut  off  the  con- 
tributii)n  that  prwate  sectors  might  be  able  to  make  in  one  part  of 
the  c^try,  and  perhaps  not  in  another.  Then/^ifi;hose  areas  are 
leaders  we  will  then  be  able  to  take  their  exampl^and  add^the 
strength  to  the  demonstrated  need  in  the  areas  of  the  country  that 
don't  have  that.  \  .  rxu 

K  we  were  to  say  let's  all  go  just  this  way,  then  mv  part  of  the 
country  might  very  well  be  left  out,  and  iVould  feel  wronged  by 
that.  But  it  seems  to  me  that  the  problem  is  large  enough  that 
there  is  room  for  multmle  approaches. 

Chairman  Perkins.  Let  me  ask  you  one  more  question. 

I  have  seen  figures  that  85  percent  of  the  National  Science  Foun- 
dation budget  is  goiilg  to  research,  including  support  of  graduate 

^*Mr.^WALGREN.  That  dbes  comport  with  my  understanding  of  the 
focus  of  their  effort  particularly  in  the  science  education  program, 
where  it  was  minimal  at  best.  K I  remember  correctly,  it  was  7  per- 
cent of  the  National  Science  Foundationrbudget.  We  clearly  have 
an  agency  here  which  is  heavily  involved  in  other  activities.  I  do 
think  it  has  a  great  deal  to  contribute  in  the  area  of  science  educa- 
tion, though. 

Chairman  Perjkins.  Go  ahead,  Mr.  Biaggi. 

Mr.  BuGGi.  Thank  you,  Mr.  Chairman.  . 

I  thank  my  colleague  for  his  contribution.  I  agree  with  you  the 
issue  is  of  sufficient  magnitude  to  warrant  the  multifaceted  ap- 
proach. "  ^-^        .  ,* 

With  relation  to  the  chairman's  concern  about  massive  expendi- 
tures of  money,  ,  it  is  always  subject  to  abuse.  And  frankhf,  the 
nature  of  the  technology  changes  so  quickly,  that  vast  expenditures 
of  moneys  could  almost  be  called  wasteful,  because  m  short  order 
the  schools,  will  be  using  equipment  that  is^obsplete.  _  ^ 

You  make  reference  to  some  universitites  that  have  antediluvian 
equipment,  and  it  is  not  imcommon  in  the  educational  facilities  of 

.^nerica.  ^  . 

I  recall,  Mr.  Chairman,  a  witness  testifying  some  time  ago  on  vo- 
cational training,  where  he  testified,  that  in  his  State,  mdustnes 
would  provide  equipment  for  the  schools  involved.  That  was  the 
same  equipment  that  the  industries  were  using  in  the  day-today 
operation.  In  effect,  what  they  were  doing  was  training  the  stu- 
dents to  be  proficient  on  these  machines,  so  that  when  they  gradu- 
^  ated  it  was  an  easy  transition  into  the  job  market,  more  specifical- 
ly into  those  industries  that  provided  the  equipment.  ^ 

It  obviously  has  a  self-serving  purpose,  but  that  is  perfectly  all 
right,  too,  because  in  the  end  it  dealt  with  our  primary  concern, 
that  is  dealing  with  the  issue  of  training  people  aldng  certain  av^ 
nues.  And  it  might  serve  us  well  if  we  were  to  keep  that  m  mmd 
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when  we  cure  thinking  and  drafting  this  legislation  so  that  it  would 
be  uiiiversal  application. 

The  chairman  makes  reference  to  the  rich  States  where  these 
high  technical  industries  are  located^  and  I  think  they  would  be 

S leased  to  make  a  contribution^  bemuse  in  the  end  they  would  be 
oing  the  same  thing  that  this  witness  testified  that  his  industry 
was  doing,  self-serving.  But  again^  the  chairman  makes  reference 
to  the  poorer  States.  t 

Well,  in  those  poorer  States,  Mr.  Chairman,  we  should  be  m  a 
position  to  do  something  about  it.  But  I  don't  think  it  would  be  a 
single  approach.  I  don't  think  a  single  approach  can  do  it.  There 
should  nlultiple  approaches,  but  with  encouragement,  special  in- 
ducements, to  get  private  industry  involved  and  be  current.  That  is 
clearly  a  critenon^that  must  be  built  in  somewhere. 

If  they  are  going  to  have  equipment — I  know  this  legislation  pro- 
vides for  equipment— you  have  to  be  wary,  because  equipment  can 
consumid  the  mbney.  I  know  it  happened  in  the  National  Science. 
But  if  you  are  going  to  purchase  equipment,  you  must  work  some 
arrangement  so  that  the  equipment  is  current.  And  that  can  be 
workM  out  somehow,  but  it  must  be  worked  out  if  the  program  is 
to  have  any  meaning  whatsoevier. 
Chairman  Perkins.  Mrs.  Roukema. 
Mrs.  RouKEMA.  Thank  you,  I  have  no  questions. 
I  appreciate  your  testimony. 
Chairman  Perkins.  Mr.  Weiss. 
Mr.  Weiss.  Thank  you,  Mr.  Chairman. 

First,  let  me  commend  you.  Congressman  Walgren,  and  the  mem- 
bers of  yourxommittee,  for  the  leaderhsip  which  you  have  taken  in 
focusing  attentibn  on  what  truly  is  a  megor  national  crisis.  .  , 
You  know,  one  of  the  problems  that  we  have  in  the  Congress  is 
that  issu^^ndrto^^t  very,  very  fragmented  and  the  atttention 
given  to  them  also^ts  to  be  fragmented.  Perhaps  what  we  ought 
to  be  doing  is  takinf-tiie  benefit  of  the  experience  of  people  in  the 
various  committees  whose  work  impacts  to  some  extent  on  the  par- 
ticular concerns  that  we  have  in  this  ai^ea,  but  then  try  in  some 
fashion  to  funnel  the  solutions  or  to  get  the  solutions  through  a  . 
single  source  or  single  committee.  • 

My  sense  is  that  Ways  and  Means,  for  example,  is  always  going 
to  have  to  get  involved:  because  of  tax  concerns,  if  we  are  talking 
about  providing  private  sector  invblvement  on  the  basis  of  tax 
benefite.  But  ttiere  is  no  reason  why,  for  example,  approaches 
wbiCh  Ways  and  Means  would  undertake  would  not  first  pass 
*' through  the  Education  and  Labor  Committee  for  substantive  sig- 
'  noff.  My  sense  is  that  a  lot  of  the  problems  which  seem  to  be  real 
problems  are  only  demonstrations  of  the  fragmentation  that  we 
suffer  from.  And  1  am  not  sure  that  we  might  not  somewhere  along 
the  line  find  that  we  can  move  together  much  more  rapidly. 

If  we  becamie  aware  of  the  fact  that  although  the  solution^  ought 
to  be  coming  from  various  sources,  the  ultimate  resolution  of  those 
ought  to  come  through  a  central  area,  then  I  think  perhaps  we 
would  eliminate  the  concern  as  to  whether  it  should  be' the  Nation- 
al Science  Foundation,  Department  of  Education,  or  what  have 
you,  because  all  of  it  would  be  part  jof  a  comprehensive  kind  of 
effort. 
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I  want  to  commond  your  role  in  highlighting  the  need  for  urgent 
attention.  The  problem  we  have  to  grapple  with  is  both  substaittive 
and  procedural:  How'^o  we  get  as  urgent  an  action  as  possible  out 
of  this  body? 

Thank  you,  Mr.  Chairman. 

Chairman  Perkins.  All  rijjht.  ; 

Mr.  Erlenbom,  any  questions? 

Mr.  Eblenbobn.  No  questions.^ 

Chairman  Perkins.  Mr.  Bartlett,  any  questions?  . 

Mr.  Bartlett.  No  questions. 

Mr.  Walgren.  Mr.  Chairman,  if  I. might,  in  conclusion  I  feel  that 
I  ought  to  note  in  response  to  your  highlighting  and  pointing  out 
*  the  problem  of  the  old-boy  network  among  the  scientific  communi- 
ty and  the  apprehension  we  have  that  funds  may  not  be  targeted  in 
the  most  elective  fashioi^,^  and  that  certain  research  agencies 
become  elitists.  '         \.  / 

The  problem  of  working  against  waste  in  that  area  is  not  limited 
to  the  National  Science  Foundation.  Before  coming  to  Congress  I 
worked  with  a  corporation  that  sold  educational  materials,  largely 
to  agencies  using  Federal  funds.  I  was  struck  by  the  difficulty  of 
overcoming  the  political  relationships  that  were  involved  in  the 
sale  of  materials  to  local  school  systenas.  This  is  a  problem  that  is 
not  just  in  any  one  agency  in  Government,  but  I  iEun  afraid  it  is 
widespread  in  Government -activity,  and  one  that  is  going  to  just 
take  ultimate  vigilance  to  minimize  as  best  we  can.  It  cannot  be 
directed  at  any  one  agency  as  a  p^eater  problem  than  elsewhere. 

Chairman  Perkins.  Well*  S£S|iffipce  1949,  since  the  enactment  of 
the  National  Science  FountSH^a^^  and  all  through  the 
'  years,  if  you  will  look  at  tfteSMy^^?®^  have  taken  place,  on  the 
floor  of  the , House  and  on  the  Sehatelnbor,  you  will  find  that  the 
real  role  of^the  National  Science  Foundation  is  to  encourage  high 
level  reseiarch  in  science,  and  won't  it  be  inappropriate  for  us  to 
ask  them  to  deal  with  science  and  math  education  of  the  general 
student  population  since  we  have  set  the  National  Science  Founda- 
^tion  up  tbr  cmother  purpose?  That  is  the  question. 

Mr.  Wausren.  The  charter  of  the  National  Science  Foundation 
does  clearly  set  out  a  responsibility  in  the  agency  for  the  State  and 
the  quality  of  science  education  at  all  levels. 
'  Now,  that  does  not  mean  that  that  agency  is  the'right  one  to  im- 
plemeilt  all  the  programs. 

Chairman  Perkins.  Well,  the  real  purpose  of  the  establishment 
of  the  National  Science  Foundation,  if  you  go  back  and  read  ther 
record,  the  debate  in  1949,  was  to  encourage  high  level  research  in 
science.  We  wanted  to  keep  ahead  of  the  Russians.  We  had  the  cold 
war  on  at  that  time,  and  we  were  having  our  disputes  with  Russia. 

The  arguments  were  that  we  wanted  to  be  the  leader  of  the  free 
world.  And  it  was  high  level  research,  and  not  just  down-to-earth 
problems  that  we  dem  with  in  high  schools  and  even  in  the  grade 
schools,  or  the  foundation  would  never  have  been  established  in  the 
.  first  place. 

Mr.  WALGRK^Well,  in  closing— I  apologize  for  having  gone  on 
longei"   J 

Chairman  Perkins.  Let  me  ask  you  to  go  back  and  read  the  pur- 
poses of  the  National  Science  Foundation  when  it  was  established, 
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Mr.  Walqrkn.  I  think  we  ought  to  take  the  present  crisis  that 
confronts  us,  and  every  institution  in  our  society  that  can  make  a 
contribution,  evaluate  the  strengths  and  the  weaknesses  of  those 
institutions  and  try  to  put  together  the  broadest  possible  program 
that  we  can.  If  we  do  that,  I  think  that  we  will  bo  able  to  looic  back 
on  the  98th  Congress  and  say  it  made  the  greatest  contr^bjmpn  to 
thejproblem  we  lace. 

Chairman  Perkins.  Thank  you.  You  have  made  a  pood  witness. 

Mr.  Walqrkn-  Thank  you,  Mr.  Caiairman,  I  have  eryoyed  it. 

[Prepared  statement  of  Congressman  Doug  Walgren  follows:] 

Pkxfarko  SrATBiaeNT  or  Hon.  Douo  Walorxn»  a  Rkprssentativb  in  Conqrkss 
From  thk  Btatr  or  Pknnsylvakia 

'  Thank  you  for  thi«  opportunity  to  prewnt  my  views  on  our  countrVs  needa  in  sci- 
ence and  math  education  to  the  C<mimittee  on  Education  and  Labor.  This  committee 
has  a  long  and  distinguished  history  of  oontrilbuting  significantly  to  American  edu- 
cation at  all  levels  and  of  providing  educational  opportunities  to  all  our  children 
and  citizens. 

I  believe  there  is  a  broad,  bipartisto  consensus  across  the  land— first,  that  we  face 
a  serious  problem  in  math  and  science  education;  and  second,  that  the  Federal  Gov- 
ernment has  a  ki^Jor  role  in  providing  effective  solutions  in  this  area.  I  welcome 
President  Reagan's  words  on  this  problem  last  night  and  hope  that  it  reflects  a 
change  of  view  from  an  administration  which  last  year  proposed  eliminating  all 
funds  from  science  education  profframs  under  the  National  Science  Foundation. 

Others  have  outlined  the  problem  to  you  in  great  detail.  Our  technical,  engineer- 
ing, and  scientific  skills  must  be  substantially  increased  and  broadened. 

The-thirds  of  all  American  high  schools  require  only  one  y^ar  of  science  and 
math.  In  Japan,  all  college-boundhigh  school  students  take  four  years  of  math  and 
three  years  of  science. 

In  the  Soviet  Union,  high  school  students  take  five  years  of  phvsics  and  four  years 
of  chemistry.  In  Russia,  five  millioii  high  school  students  take  calculus.  In  the 
United  States,  onlv  600,000  high  school  students  ever  tiedce  this  same  math  course. 

The  Soviets  graauato  twice  as  many  scientists  and  five  times  as  many  engineers 
as  American  universities.  America's  inability  to  compete  with  these  skills  lb  as  real 
a  threat  to  our  future  as  the  Soviet  military.  ' 

We  must  iniprove  the  training  and  education  of  teachers  and  upgrade  curriculum 
at  all  levels.  We  have  to  find  ways  to  keep  teachers  in  schools  and  professors  in 
colleges,  so  they  are  not  lured  to  more  lucrative  careers  in  private  mdustiy.  We 
must  improve  equipment  and  technology  used  to  instruct  our  students. 

Much  of  the  equipment  used  to  teada  our  students  is  woefully  outdated  and  inad- 
equate. I  was  literally  stunned  to  walk  into  the  engineering  laboratory  of  a  mijor 
Peniu^lvania  University  to  find  that  all  the  equipment  was  cast  off  by  the  Defense 
Department  at  the  end  of  World  War  II— except  for  two  robots— the  charitable  gift 
of  a  Japanese  company  and  gesture  of  good  will.  Students  must  have  access  to  cur- 
rent Stete  equipment  and  computer  technology  if  their  education  is  to  be  effective. 
J  All  levels  of  education  must  do  a  better  job  ofpreparing  our  people  to  participate  in 
/  an  increasingly  complex  technological  society. 

/  Education  has  traditionaUy  been  a  governmental  responsibility.  Given  the  impor- 
tance and  the  dimension  of  uie  crisis  we  £ace,  I  believe  that  the  support  is  there  for 
tins  Congress  to  launch  major  initiatives  m  math  and  science  education,  which,  as 
you  say  in  the  title  of  vour  bill,  are  "emergency"  needs. 

Legislatively,  there  have  been  generally  five  approaches  discussed  in  Congress  in 
recent  years.  I^lrst,  some  bills  provide  for  blue-nboon  commissions  to  make  overall 
poUcv  recommendations.  Second,  there  has  been  legislation  to  provide  fellowships 
for  graduate  students  and  loans  or  grants  to  college  students  preparing  to  teach 
math  and  science.  * 

A  third  approach  providea  direct  grants  to  schools  to  improve  the  quality  of  in- 
struction and  education  in  math  and  science.  A  fourth  tyi>e  of  bill  ,  provides  preferen- 
tial tax  treatment  for  industries  willing  to  participate  in  joint  employment  or  train- 
ing programs  with  eductional  institutions,  such  as  sharing  equipment  and  expertise. 
Ana  a  mth  l^islative  approach  provides  tax  benefits  for  firms  that  donate  comput- 
ers or  other  equipment  to  elementary  and  secondary  schools. 

In  my  opinion,  the  problem  we  face  is  so  broad  that  we  are  jgoing  to  have  to  use 
all  of  these  appproaches.  The  problem  is  in  the  workplace  and  m  the  schoolroom.  It 
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of  our  society  hoa  some  contribution  to  make  to  ita  solution,  ^ 

In  the  loBt  Congrosa,  the  Houuo  Science  and  Technology  Committee  and  the  Houso 
Educotion  and  Labor  Committee  developed  two  different  approaches  to  our  math 
and  science  crisis.  In  my  view,  both  are  worthwhile  and  essential  I  believe  we 
should  take  the  strengths  of  both  and  produce  a  comprehensive  or  "omnibus"  legis- 
lative response  to  satisfy  the  many  needs. 

In  general  terms,  I  tend  to  think  that*  the  National  Science  Foundation  has  a  his- 
tory of  Bupix>rtlng  the  fellowship  approach  in  postHvecondary  education  in  providing 
educational  opportunities.  And  the  NSIF  may  bo  best  able  and  most  oxperiencod  to 
support  partnership  projects  with  industry,  such  as  giving  students  opportunities  to 
use  and  trtdn  on  advonced  equipment  or  encouroglng  private  sector  talent  to  share 
their  knowledge  In  the  classroom. 

It  may  bo  that  the  Department  of  Education,  with  its  broad  focus  on  all  levels  and 
aspects  of  education  and  with  Its  long-establbhed  iriochanisnj  for  providing  Federal 
ftinds  to  State  ond  local  education  agencies,  Is  the  appropriate  o^ncy  to  provide 
support  to  elementary  and  secondary  schools. 

1  do  not  see  these  approaches  as  incompatible  or  competitive.  I  think  they  point 
the  way  toward  cooiWhation  at  the  federal  level  using  the  strengths  and  expertise 
of  both  agencies^  \ 

I  personally  feel  that  the  development  of  these  legislative  approaches  in  the  last 
Congress  show  that  we  need  several  approaches.  I  look  forward  to  working  with  this 
committee  in  hopes  that  when  we  looK  back  on  this  part  of  our  history,  we  will  be 
able  to  say  that  the  98th  Congress  was  the  Congress  that  made  the  greatest  differ- 
ence in  math  and  science  education. 

Thank  you  very  much  for  the  opportunity  to  testify. 

Chairman  Perkins.  Now  we  want  to  get  along.  We  are  running 

behind  time.  ^ 
Our  next  witness  ifi  our  colleague,  Mr.  Wortley,  from  New  York. 

STATEMENT  OF  HON.  GEORGE  C.  WORTLEY,  A  REPRESENTATIVE 
\    IN  CONGRESS  FROM  THE  STATE  OF  NEW  YORK 

Mr.  Wortley.  Chairman  Perkins,  meml>era  of  the  Subcommittee 
on  Elementary,  Secondary,  and  Vocational  Education,  I  commend 
you  for  your  efforts  to  improve  our  present  system  of  science  and 
mathematics  education. 

There  has  been  a  great  deal  of  discu&ion  about  the  crumbling 
defense-industrial  base  in  the  United  States.  The  subject  of  produc- 
tivity crops  up  at  cocktail  parties,  PTA  meetings,  and  bus  stops.  Ev- 
eryone agrees  that  the  problem  is  real  but  a  consensus  has  failed  to 
materialize  about  what  can  and  should  be  done  to  turn  the  situa- 
tion aroimd. 

I  speak  with  some  familiarity  on  the  subject.  As  a  member  of  the 
Economic  Stabilization  Subcommittee,  I  participated  in  most  of  the 
29  days  of  hearingp  that  panel  conducted  in  1981  and  1982.  Because 
a  diversified -economic  base  is  integral  to  the  survival  of  a  nation  as 
large  and  sophisticated  as  ours,  I  am  greatly  troubled  over  the 
state  ofScience  and  mathematics  education  at  all  levels.  Basic  edu- 
cation is  the  cc^erstone  of  any  rebuilding  effort. 

For  a  variety  of  reasons  known  all  too  well  by  members  of  this 
subcommittee,  our  investment  in  these  necessary  fundamentals  has 
lagged  far  behind,  other  industrial  nations,  especially  the  Soyiet 
Union,  Japan,  and  Germany. 

Once  the  United  States  led  the  way  in  producing  mathemati- 
cians, engineers,  biochemists,  and  other  technically  oriented  people 
who  kept  our  Nation  in  the  technological  yangucid.  Sadly,  this  is 
no  longer  true.  Why?  ^    '  , 
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Becauflo  wo  have  u  ehortiigo  of  quallflod  Bciig^co  and  math  t«mch- 
'Ora  who  are  willing  to  touch  in  the  elementary  and  secondary 
BchoolB,  They  are  unwilling  to  do  so  bocnuso  ^hay  cannot  afford  to 
work  for  low  wiigeii,  Collogt^  nnd  univoraitiofl*aro  loaing  quality  fac-  ' 
ulty  mombera  for  much  the  samo  roaaon.  An  equipment  ahortago 
compound!)  the  problem.  In  mpny  BchoolH,  much  of  the  Bcientific 
equipment  is  obsolete  but  the  inatitutiona  have  no  plans  to  replace 
it  any  time  soon.  Serious  researchers  are  compelled  to  enter  the 
private  sector  to  continue  their  work. 

Syracuse,  N.Y.,  where  I  come  from,  is  like  maijiy  othei^  medium*. 
Biijo  cities.  For  several  yedrs  the  local  school  district  has  lin^ped 
along  because  it  has  been  unable  to  attract  science  and  math  teach- 
ers lor  its  elementary  arid  secondary  schools.  Limited  enrollments 
in  math  and  science  education  have  taken  their  toll  on  the  avail- 
ability and  quality  of  instructors.  To  reverse  this  trend,  the  city  of 
Syracuse  school  system,  in  coYiJunction  with  Syracuse  University, 
has  come  up  with  a  trial  program* 

The  city  underwrites  an  internship  prc^am  in  which  it  pays  se- 
lected graduate  students  in  mathematics  a  small  stipend  as  well  as 
tuition  to  Syracus6  University.  The  student  intern  teaches  in  the 
Sjrracuse  public ,  school  system  under  the  supervision  of  senior 
teachers  and  the  SU  faculty.*  The  program  has  been  in  existence  for 
3  years  with  good  r^ults.  However,  it  is  small.  Only  12  studentSa 
are  now  teaching  as  math  interns.  Although  this  program  has 
helped  fill  in  some  of  the  gaps  that  exist  in  the  S3rracuse  school 
system,  it  cannot  on  its  own  be  expected  tp  solve  the  lai^fer  prob- 
lem, too  few  students  in  science  and  mathematics  education.  Right 
now,  Syracuse  university  is  one  of  the  few  schools  in  New  York 
State  that  still  prepares  students  for  teaching  careers.    /  . 

It  has  been  said  that  there  is  a  direct  correlation  between  what 
goes  on  in  the  third  grade  and  who  wins  the  Nobel  Prize.  If  appixi^ 
priate  steps  are  not  taken  soon,  there  will  be  little  hope  of  keeping 
up  with  the  rest  of  the  industrialized  world. 

Betty  Vetter,  Executive  Director  of  the  Scientific  Manpower 
Commission,  ^^ppeared  before  the  Economic  Stabilization  Subcom- 
mitt^  in  July  l981.  Her  testimony  mode  quite  on  impression  on 
me  and  other  members  who  heard  her  ^  that  day.  She  made  the 
point  that  U.S.  industry  bias  had  the  ^ood  sense  to  offer  decent  sal- 
aries to  graduates  of  the  technical  disciplines.  Such  salaries  have 
risen  faster  than  those  in  any  other  field  of  emplo3nfi^nt.  She  went 
on  to  say,  however,  that  this  practice  has  become  a  two-edged 
sword: 

New  master's  graduates  in  geology,  chemistry  and  engineering  will  start  work 
this  year  at  more  than  $26,000  per  year  in  industry.  Newly  minted  Ph.  D.'s  in  engi-. 
neenng,  chemistry,  operatiqptis  .reeearch  and  physics  can  .begin  their  industrial  ca- 
reers at  $28,000  to  $30,000  on  average.  And  that  is  a  basic  cause  for  a  serious  prob- 
lem. The  increasing  pressure  on  students  electing  mcgors  in  Holds  where  job  oppor- 
tunitiee  beckon,  coupled  with  excellent  prospects  in  nonacademic  jobs,  has  created 
severe  faculty  shortages  in  schools  and  departments  of  engineering  and  computer 
science. 

She  added:  ' 

The  quality  of  graduates  is  also  in  danger^  Larger  classes,  overburdened  profes- 
sors, teaching  assistants  with  language  barriers  and  obeojete  laboratory  eouipment 
threaten  the'  educational  excellence  which  is  particuarly  crucial  of  the  supply  is  also 
limited.^  .  . 
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She's  right  In  our  efforts  to  rebuUd  revitalize  America,  we 
must  begin  by  wisely  investing  in  human  capital  that  will  bring 
about  the  American  renaissance. 

H.R.  30  won't  solve  all  the  probl^is,  but  it  represents  a  good 
starting  place.  It  is  a  small  down  payment  on  America's  future. 

iWnk  you,  Mr.  Chairman,  for  the  opportunity  to  appear  before 
you  today  to  discuss  an  important  problem  and  potential  solution.  I 
conmiend  you  and  your  committee  fOr  your  efforts  in  this  direction. 
,  Chairman  Peiukins.  Let  me  commend  you. 

Mr.  GooDUNG.  I,  too,  want  to  thank  you  for  your  excellent  testi- 
riiony.  You  hit  aA  nu&ber  of  areas  dear  to  me,  including  why  we 
have  to  start  on  the  elementary  level.'!  could  probably  add  a  little 
bit  to  why  teachers  leave  teachmg. 

Chairman  Perkins.  Mir.  Biaggi. 

Mr.  BiAGGi.  No  questions. 

Chairman  Perkins.  Mrs.  Roukema. 

Mrs.  Roukema.  Thank  you,  Mr.  Wortley. 

As  a  comember  of  the  Economic  Stabilization  Subcommittee,  I 
appreciate  the  fact  that  you  brought  to  the  attention  of  this  com- 
mittee some  of  the  very  relevant  factors  that  we  studied.  There  is 
no  question  that  what  we  are  doing  hete  is  really  part  hi  the  total 
revitalization  of-^r  industrial  base,  Jjot  simply  an  educational 
problem,  or  isolated  educational  problem.  V 

Thank  you. 

xMr.  Wortley.  It  is  part  of  the  big  picture. 

A  Chairman  Perkins.  Thank  you  very  much  for  your  appearance 
here  today,  we  appreciate  your  coming. 
Our  next  witness  will  be  Congressman  McCurdy. 
You  go  right  ahead,  Mr.  McCurdy.  . 

STATEMENT  OF  HON.  DAVE  McCURDY,  A  REPRESENTATIVE  IN 
CONGRESS  FROM  TIBE  STATE  OF  OKLAHOMA 

Mr.  McCurdy.  Thank  you^  Mr.  Chairman. 

Mr.  Chairman  ai^d  members  of  the  committee,  it  is  a  pleasure  to 
appear  before  you  agiain  to  discuss*  my  legislative  initiative  to 
combat  the  critical  shortage  of  math  and  science  teachers.  I  com- 
mend you  for  recognizing  the  importance  of  this  type  of  legislation. 
Reversing  the  dangerous  trend  toward  scientific  Uliteracy  must  be 
'  a  top  priori^  of  the  98th  Qongress. 

It  is  our  educational  system  that  has  enabled;  us  to  advance 
faster  and  farther  than  any  other  counti^  in  the  world.  Our  future, 
hinges  on  high  technology,  but  we  do  not  have  the  science  and 
math  teachers  to  prepare  our  young  people  for  their  roles  in  a  tech- 
nological world.  / 

In  1981,  43  States  reported  a  shortage  of  math  teachers;  42  Stat^ 
reported  a  shortege  of  physics  teaclbers.  Over  the  last,  10  years, 
there  has  been  a  dramatic  decline  in  the  number  of  college  gradu- 
ates with  degrees  in  inath  and  science  education— a  77-percent 
drop  in  math,  a  65-percent  decrease  in  science.  According  to  a 
survey  of  secoudary  school  principals,  50  percent  of  the  math  and 
science  teachers  in  our  classrooms  are  unqualified  and  teaching 
with  emergency  certificates. 
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The  key  to  a  quality  education  is  a  quality  tgacher.  One  of  the 
first  step^  toward  improving  math  and' science  education  must  be  a 

Er(^am  to  attract,  retain  and  update> talented  teache^^.  No  matter 
ow  much  time  and -money  we  invest  in  cumciilum  and  equii>- 
ment,  if  we  don't  have  the  qualified  teachers  the  trend  toward  sci- 
entific illiteracy  will  continue.  If  we  allow  that  to  happen,  we  can 
expect  to  surrender  our  position  of  world  economic,  Efcientific,  and 
nulitajy  leadership. 

I  have  just  retumedyfrpm  a  Science  and  Technology  Committee 
trip  to  Japan.  Before  %e^ting  into  the  4<^tails  of  my  legislation,  I 
would  like^^share  with  you  my  findings  and  impressions  of  the 
Japanese  pe^le. 

After  several  days  of  meetings  with  Japanese  officials  represent- 
ing government,  ^ucation,  and  private  business,  what  struck  me 
most  was  their  uniform  cooperation.  At  the  close  of  World  War  n, 
the  Japanese  recognized  that  a  high  quality  of  education  must 
come  before  productivity  and  prosperity-  They  know  that  education 
planning  is  a  vital  component  of  economic  planning.  They  have  set 
high  standards  of  scientific  literacy  for  all  Japanese  citizens. 

During  a  meeting  which  I  led  on  science  education,  I  asked  the 
minister  of  education  what  kinds  of  incentives  the  Japanese  pro- 
vide to  teachers.  Mr.  Nak^ima  replied  that  during  the  1970's 
Japan  also  experienced  a  shortage  of  public  school  teachers.  The 
Ministry  of  Education  developed  a  national  program'' to  attract  and 
retain  high  quality  teachers.  Since  the  Diet  passed  a  1974  law  to 
provide  lu^er  pay  for  public  school  teachers,  teacher  salaries  have 
increased  four  times^-TQday  the  average  Japanese  school  teacher 
earns  20  percent  more  than  a  deputy  minister  in  the  Japanese  (3ov-. 
emment.  ' 

'I  was  also  impressed  by  Japanese  laws  to  increase  cHild  care 
leave,  for  female  teachers  and  to  improve  insurance  and  survivor 
benefits.  They  have  made  enormous  investments  in  teacher  retrain- 
ing programs.  In  Japan,  teaching  is  one  of  the  most  respected  pro- 
fessions. The  Japanese  are  iattracting  and  retaining  teachers.  Thfeir 
students  are  performing  better  than  American  students  on  science 
and  math  acmevement  tests. 

In  a  study  of  science  achievement  conducted  by  the  Center  for  * 
Educational  Statistics,  Japanese  11-year-olds  performed  bettef  than 
American  14-year-olds  and  Japanese  14-year-olds  performed  better 
than  our  17-year-olds.  Their  yoimg  people  are  pursuing  careers  in 
science^  math  and  engineering.  For  each  engineer  produced' by  fhe 
United  Stat^^  1981,  Japan  produced  2.6,  and  they  have  one-half 
of  our  populc^n.  ^ 

We  can  learn  a  lot  from  the  Japanese  commitment  to  excellence 
in  education.  I  only  hope  that  we,  as  representatives  of  the  people, 
can  join  with  industry,  educators,  and  the  general  public  in  an  ef-, 
fective  response  to  the  science  and  math  education  crisis  in  Amer- 
ica. ,  ^ 

The  legislation  which  Senator  John  Glenn  and  I  have  introduced 
^  directly  att£tcks  the  teacher  shortf^e. 

Mr.  "Chairman,  at  this  point  I  might  comment  that  Senator 
Glenn  expressed  his  regret  at  not  being  able  to  testify  this  morn- 
ings I  understand  he  has  S  statement  for  the  record. 


48 

The  legislaticta  provides  incentives  for  students  ,  to  pursue  math 
and  science  teachmg  careers.  Plus,  it  gives  them  an  incentive  to 
stay  . in  the  classroom. 

•file  Pre-coUege  Mathematics  and  Science  Teacher  Assistance 
Act,  which  I  introduced,  House  Resolution  835,  amends  tfcie  Higher 
Education  Act  of  1965  to,  esta|>liBh  a  direct  student  loan  program 
for  college  students  who  pursue  careers  in  pre-college  math  and  sci- 
ence teaching.  For  each  year  that  the  borrower  teaches,  a  certain 
percentage  of  the  loan  wul  be  forgiven.  If  the  borrower  does  not  go 
mto  science  and  math  teaching,  he  or  she  will  be  required  to  pay 
back  the  loan  in  full  with  9  percent  interest.  The  Congressional 
Budget  Office  has  estimated  that  the  program  wiU  cost  $12  million 
in  tine,  first  year  and  work  its  way  up  to  $57  million  by  the  fourth 
year. 

House  Resolution  886  grants  tax  credits  to  high  tech  firms  that* 
hire  precoU^e  math  and  Science  teachers  during  the  summer  or 
allow  their  certified  employees  to  teach  math  or  science  part-time 
in  the  local  schools.  These  tax  credits  would  suppleiment  teacher 
salaries  and  provide  them  with  hands^n  high  technology  experi- 
ence to  prepare  their  students  for  future  jobs. 

WWle  we  believe  that  the  loan  vnll  attract  talented  new  blood 
into  teaching  and  the  tax  credit  will  help  retain  them  in  the  class- 
room, we  also  need  a  program  to  update  and  upgrade  the  skills  of 
our  teachers.  Senator^  Glenn  and  I  will  shortly  be  introducing  a 
more  comprehensive  bill  which  includes^  the  loan  program  and  a 
second  title  for  an  inservice  teacher  training  program, 
T  Mr.  Chairman,  this  le^lation  is  targeted  to  a  specific  need  and 
cannot  alone  solve  the  crisis  in  science  and  math  education.  It  does, 
however,  directly  attach  the  teacher  shortage  and  I  believe  it  is  a 
vital  component  of  the  overall  solution. 

I  appreciate  having  this  opportunity  to  testify  and  I  uree  the 
committee  to  support  this  le^i^ation.  As  a  member  of  the  Science 
and  Technology  and  Armed  Services  CSonMnittees,  I  look  forward  to 
working  with  you  arid  stand  ready  to  assist  jrou  in  any  way  I  can. 

Mr.  Chairman,  I  might  mention  that  some  of  the  groups  testify- 
ing today  have  supported  the  bills  that  we  introduced^  last  year. 
Again  I  appreciate  you  allowing  Senator  Glenn  and  me^to  .testify 
last  simamer  on  this  matter^ 

ram  not  omcemed  about  the  jurisdiction  of  committees;  I  am 
concerned  about  the  shortage  of  math  and  science  teachers,  and 
the  need  to  mbve  in  the  field  of  high  technology.  I  only  wish  I  cotdd 
be  on  a  third  committee.  If  I  could  do  so,  I  would  have  selected  this 
committee,  because  I  believe  we  are  facing  not  only  an  economic 
problem,  a  high  technology  shortage  and  a  shortage  of  skilled  per- 
soimel,  but  also  a  militMv  threat. 

Being  on  the  Armed  Services  Committee,  I  am  concerned  about 
the  training  and  quality  of  personnel  in  that  area,  and  I  believe 
that  the  schools  are  the  first  place  to  begin;  '  •  V 

I  know  a  number  of  members  have  stated  already  that  they  were 
pleased  to  see  the  President's  state  of  the  Union  message  address 
this  problem — even  though  there  are  differences  in,^  opinion  as  to 
the  vehicle  or  method  for  addressing  the  shortage.  Fam  pleased  he 
has  finally  recognized  the  need  to  address  this  and  hope  that  the 
reversals  that  ^were  made  last  year  in  the  science  and  technology 


area,  such  as  engineering  education  moneys  and  the  loan  prc^ams 
there»  will  be  reinstated  and  hopefully  there  will  be  a  reversal  in 
the  proper  direction  this  year,  by  increasmg  the  funding  for  those 
profframs. 

Mr.  Chainzian,  that  concludes  my  formal  statement.  I  certainly 
stand  ready  to  answer  any  questions. 

Chairman  Perkins.  Let  me  congratulate  you»  Mr,  McCurdy,  for 
an  excellent  statement. 

Of  course  I  have  served  with  many  of  yoiu:  predecessors  here 
over  a  period  pf  years.  Carl  Albert  was  here  when  we  enacted  the 
Natioiial  Science  Foimdation  as  a  high-level  research  program. 
That/Was  during  the  cold  war  days — so  we  could  keep  ahead  of  the 
Russians  in  the  sciences. 

Now,  there  will  not  be,  I  don't  think,  much  of  a  dispute  over  ju- 
risdiction. We  want  to  obtain  the  same  results  that  you  want  to 
obtain.  AndJ  am  sure  that  Carl  Perkins  and  Don  Fuqua  and  others 
can  solve  tlSse  problems  without  difficulty.  We  will  move  forward 
at  the  earliest  possible  date. 

I  want  to  thank  you  for  an  excellent  statement. 

Mr.  Goodling. 

Mr.  GooDUNG.  I  have  a  lot  of  questions. 

I  was  going  to  ask  you  about  Japanese  education,  but  not  at  this 
time  because  we  are  so  far  behind.  I  will  be  interestdl  to  know  how 
many  parent  advisory  groups  they  have,  how  many  grievance  com- 
mittees, whether  they  reward  excellence  and  whettier  it  is  an  edu- 
cation of  the  masses,  as  we, do  here,  et  cetera? 

I  will  ask  you  all  thosef  ^estions,  but  I  won't  do  it  now. 

Mr.  McCuRDY.  If  the  gentleman  will  yield,  I  would  quickly  state 
that  in  the  2-day  meetings  we  had  with  the  Japanese  Diet,  includ- 
ing their  Ministry  of  Education^  the  one  section  that  we  devoted  to 
sci^ce  and  math  education  perhaps  elicited  the  most  response 
from  the  Diet  members.  It  is  the  one  section  in  which  thev  were 
the  most  vigorous  in  their  responses  and  wiere  perfectly  clear  in 
their  commitment,  not  only  from  the  legislative  standpoint  but 
that  they  believed  that  industry  and  labor  and  the  parents  them- 
selves were  strongly  beind  the  initiatives  in  that  area.  ''^ — 

We  also  had  meetings  at  Tokyo  University  with  a  number  of 
graduate  students  and  students  at  Tsukuba,  which  is  the  science 
cily,  which  also  had  some  interesting  requirements,  which  again  I 
would  gladly  visit  with  anyone  on  it  at  a  later  time. 

It  was  a  remarkable  experience  to  have  the  opportunity  to  meet 
with  the  Japanese  regarduigscience  and  math  education  and  to  see 
the  outright  commitment.  They  are  just  amazed  at  the  problems 
>ye  are  facing.  It  is  beyond  their  comprehension.  They  cannot  im- 
derstand  why  we  as  a  nation,  as  large  and  as  strong  and  as  power- 
ful, are  facing  the  problems  that  we  are  today.  It  is  beyond  their 
comprehension,  and  almost  beyond  mine.  ^ 

Mr.  GooDLiNQ.  I  could  tell  them  in  an  hour. 

Chairman  Perkins,  Mr.  Boucher. 

Mr.  Boucher.  Mr.  Chairman,  I  didn't  have  an  opportunity  to 
hear  the  opening  comments  of  the  speaker,  so  I  will  pass  at  this 
time.  V 

Chairman  Perkins.  All  right. 

Mrs.  Roukema^ 


Mre.  RoUKEMA.  No  questions. 

Chainnan  Perkins.  Mr.  Gunderson. 

Mr.  Gundersc/n.  Mr.  Chainnan,  thank  you. 

Dave,  I  want  to  compliment  you  on  your  statement.  You  look  at 
the  problem  from  a  rather  wide  range.  But  I  in  particular  would  be 
interested  in  following  up  on  the  in-service  training  and  really  get- 
ting at  the  whole  issue,  of  teachers.  You  can  have  all  the  equipment 
in  the  world  and  if  you*  don't  have  the  teachers  there  to  teach  it,  it 
simply  doesn't  do  any  good.  •  ' 

I  think  that  is  the  area  we  have  to  focus  on  first  and  foremost. 
Anything  I  can  do  to  work  with  you  in  either  taking  present  teach- 
ers moving  them  into  the  science  area— probably  that  is  preferable 
to  bringing  new  teachers,  but  anything  I  can  do  in  that  area,  I 
stand  ready  to  work  with  you. 

Mr.  McCuRDY.  I  thank  the  gentleman  for  his  mput  and  the  sup- 
port to  the  l^islation.  J        xu  i.  XU 

The  in-service  question  is  a  very  important  one,  and  one  that  the 
Japanese  stress  very  clearly.  They  had  a  bill^  that  passed  in  the 
1950'b  that  was  a  private  sector  educational  bill  which  provided 
subsidies  for  programs  and  for  retraining  programs.  And  again, 
this  was  back  in  the  1950's  when  they  were  addressing  this  prob- 
lem. And  they  have  maintained  an  amazingly  high  level  of  commit- 
ment to  that,  because  they  see  that  is  their  nxmiber  one  problem. 

They  also  provide  the  incentives  because  they  xmderstand  that 
they  have  to  have  the  teachers  there  in  order  to  prepare  students 
for  industry.  They  are  not  hiring  away  teachers  at  the  rate  we  are. 
Industry  is  not  stripping  the  educational  system  of  the  qualified 
personnel  the  way  we  are  facing  that  today.  I  only  wish  that  more 
industry  leaders,  and  I  think  they  will  eventually  wake  up  and 
come  around  to  this  position,  will  be  stressing  this  kind  of  in-serv- 
ice cooperation  which  I  think  is  very  vital  to  the  legislation  before 
us.  *  . 

.  Chairman  Perkins.  Thank^you  very  much.  t.  ^  ' 

Mr.  McCuRDY.  Mr.  Chairman,  again  thank  you-very  much  for^ 
your  patience  in  allowing  me  to  come  in. 
Chairman  Perkins.  We  hope  you  will  come  back  again. 
Our  next  panel  consists  of  Ms.  Mary  Futrell,  secretary-treasurer 
of  the  National  Education  Association;  Mr.  Harold  Raynolds,  com- 
missioner of  education.  State  of  Maine,  representing  the  Council  of 
Chief  State  School  Officers;  Mr.  Scott  D.  Thomson,  executive  direc- 
tor of  the  National  Association  of  Secondary  School  Principals;  pro- 
fessor  Rustum  Roy  of  the  Brookings  Institution;  and  Dr.  Harold 
Patterson,  superintendent,  Spartanburg,  S.C.,  representing  the 
American  Association 'of  School  Administrators. 

STATEMENT  OF  MARY  HATWOOD  FUTRELL,  SECRETARY- 
TREASURER,  NATIONAL  EDUCATION  ASSOCIATION 

Chairman  Perkins.  First  we  will  hear  from  Ms.  Futrell. 

Ms.  Futrell.  Thank  you  very  much.  My  name  is  Mary  Futrell 
and  I  am  the  secretary-treasurer  of  the  National  Education  Associ- 
ation, which  represents  teachers,  higher  education  faculty,  and  ^ 
educational  support  personnel  in  all  50  States.  \^ 
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As  a  representative  of  nearly  1.7  million  members  nationwide,  I 
welcome  tnis  opportunity  to  present  the  NElA's  views  on  the  Emer- 
gency Mathematics  and  Science  Education  Act,  H.R.  SO.  My  testi- 
mony will  be  brief  and  I  would  like  to  request  at  the  outset  that 
my  comp](ete  statement  bq^included  in  the  record. 

Chairman  Perkihs.  Without  objection,  all  the  complete  state- 
ments will  be  inserted  in  the  record. 

Ms.  FuTRELL.  Mr.  Chairman,  you  are  to  be  complimented  on  your 
*  foresight  in  introducing  this  bill,  and  for  the  tmieliness  of  these 
hearings  on  the  Nation's  pressing  math  and  science  education 
needs.  Last  evening's  State  of  the  Union  address,  and  the  Demo- 
cratic response  to  it,  made  it  clear  that  the  challenge  for  the  future 
in  education  in  these  areas  is  awaiting  us  now. 

I  would  also  like  to  take  a  moment  to  mention  the  important  role 
played  last  evening  by  North  Carolina  Groveiiior  Jam^  Hunt  in  his 
response  for  the  l^mocrats  to  the  President's  State  of  the  Union 
addressi  Governor  Hunti  who  also  serves  as  chair  of  the  Education 
Commission  on  the  States,  made  direct  mention  of  Democratic  sup- 
port for  the  American  Defense  Education  Act,  which  you,  Mr. 
Chairman,  are  sponsoring  this  session  of  the  Congress.  We,  too,  be- 
lieve that  the  ADEA  will  play  a  key  part  in  the  revitalization  of 
American  education. 

It  is  within  the  context  of  the  AQEA,  Mr.  Chairman,  that  I  will 
address  pur  concerns  about  the  Emergency  Mathematics  and  Sci- 
ence Education  Act.  For  while  we  heartily  support  passage  of  H.R. 
30,  we  must  stress  that  we  view  it  only  as  a  partial  response  to  the 
math  and  science  crisis  in  our  education  system.  The''$250  million 
in  funding  allocation  for  the  Emez^enpy  Mathematics  and  Science 
Education  Act  represents  a  mere  $6  per  student  nationwide.  But 
the  problems  we  confront  in  math  and  science  will  require  a  much 
more  extensive  effort  and  greater  financial  commitment — one  that 
can  be  found  within  the  American  Defense  Education  Act. 

The  most  telling  media  event  of  recent  weeks  pointing  to  the 
need  for  swift  enactment  of  the  Emergency  Mathematics  and  Sci- 
ence Education  Act  was  Time  magazine's  choice  of  its  coveted  man 
of  the  year  award  for  1982— none  other  than  the  computer. 

Whoever  would  have  guessed  some  years  back  that  Henry  Kissin- 
ger, Anwar  Sadat  or  Ronald  Reagan  would  have  had  such  unusual 
company?  I  know  that  Time's  choice  was  a  controversial  one  for 
many,  but  whatever  one's  personal  opinion,  this  symbolic  choice  is 
yet  another  statement  verifying  that  the  technological  revolution  is 
here  to  stay,  and  like  all  revolutions,  its  impact  on  all  our  lives  will 
indeed  be  both  profound  and  felt  for  many  years  to  come. 

I  would  like  to  highl^ht  some  of  the  relevant  points  the  NEA 
made  during  its  testimony  on  the  ADEA  last  fall  to  restate  our 
support  for  a  comprehensive  and  meaningful  response  to  today^s 
educational  ch^enges.  , 

First,  there  is  not  much  difference  of  opinion  nationally  when  it 
comes  to  defining  the  core  ingredients  that  have  helped  build 
America's  greatness:  unprecedented  economic  growth  is  always 
listed  at  the  top.  Sustaining  that  economic  growth  provides  a  cru- 
cial foundation  for'maintaining  this  greatness,  and  underljdng  that 
growth  is  the  need  for  an  educated,  skilled  labor  force. 
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Yet,  a  1982  report  prepared  by  the  Education  Commission  on  the 
States,  "Information  Society:  Will  Our  Graduates  Be  Ready?"  pre- 
dicts that  skilled  labor  shortages  will  be  the  m^jor  obstacle  to 
future  growth  in  the  United  States.  >  ^  / 

Second,  projected  labor  force  needs  show  strong  growth  m  job 
areas  such  as  engineering,  computer  work  or  electronics,  all  of 
which  require  math  and  science  skills.  Yet,  U.S.  students  are 
taking  fewer  courses  in  these  subject  areas  than  ever  before.  They 
are  not  keeping  up  with  their  counterparts  in  other  competing 
countries  such  as  the  U.S.S.R.,  West  Germany  or  Japan.  Feeding 
into  this  problem  is  the  shocking  shortage  of  science  and  math 
teachers  across  the  country.  «^  t 

To  better  understand  how  these  problems  are  going  to  affect  us,  I 
would  like  to  review  some  factors  that  will  be  key  in  determining 
the  future  direction  of  our  society: 

The  face  of  our  Nation  is  being  changed  daily  by  the  most  strik- 
ing demographic  shifts  in  our  entire  history.  Apart  from  continual 
growth  in  the  population,  a  rise  in  the  number  of  elderly,  and 
shifts  in  population  from  the  Frost  Belt  to  the  South  and  West,  a 
number  of  other  dramatic  changes  sure  occurring. 

The  phenomenal  increase  in  the  number  of  women  working  out^ 
side  the  home  is  expected  to  continue.  In  addition,  the  increase  of 
our  minority  populations  will  continue,  with  the  largest  rise  occur- 
ring among  Hispanics. 

The  explosion  in  technology  is  an  earthquake  in  our  midst — one 
that  is  causing  a  huge  shake— up  in  the  very  foimdations  on  which 
our  economy,  society  and  culture  are  based.  This  technological  rev- 
olution is  affecting  our  work  lives,  family  lives,  governmental  poli- 
cies, and  cultural  expression.  And  it  is  one  that,  by  necessity,  is  im- 
pacting on  our  education  policies.  r 

As  the  revolution  in  technology  is  affecting  nearly  every  facet  of 
our  lives,  so  it  is  also — even  more  dreunatically— on  our  defense 
needs  and  structure.  Weapons  and  weapons  systems  are  increasing- 
ly complex  and  sophisticated,  and  they  require  increasingly  well 
trained  and  highly  skilled  people  to  operate  them.  , 

With  this  brief  scenario  established,  I  would  like  to  turn  to  the 
specific  point  of  the  Emergency  Mathematics  and  Science  Educa- 
tion act.  We  believe  that  it  is  a  fitting  prelude  to  passage  of  the 
ADEA,  and  as  with  the  ADEA,  its  focus  :otC  direct  local  funding  and 
programming  will  be  vital  to  its  success. 

The  Emergency  Mathematics  and  Science  Education  Act,  which 
we  hope  to  see  implemented  at  the  loc^d  level  beginning  in  the  fall 
of  this  year,  wisely  proiades  for  im 

work.  This  aspect  of  the  bill,  especially  given  its  limited  funding 
and  time  frame,  is  fundamental.  Time  spent  in  evaluating  and 
plannfaig  under  H.R.  30  would  effectively  set  the  stage  for  passage, 
and  enlmnce  the  implementation  of  the  ADEA. 

We  applaud  the  call  within  the  bill  for  various  sectors  of  the 
community— teachers  and  local  school  boards,  business  and  labor, 
and  others  interested  in  education— to  work  together  in  developing 
and  implementing  tailor-made  programs.  We  stress  here  that 
teacher  involvement  is  central. 
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We  also  feel  that  the  section  of  the  act  which  appropriates  funds 
for  summer  institiites,  teacher  centers  and  workshops  for  teach- 
ers—again with  teacher  involvement  in  the  planning — will  be  vital. 

There  is  an  important  way  this  bill  could  be  strengthened.  An  in- 
formation-gathering, evaluative  role  for  the  Government  Account- 
ing Office,  under  Congressional  direction,  would  provide  a  critical, 
impartial  analjrsis  of  need.  We  believe  that  a  role  for  the  GAO 
should  be  built  into  the  legislation  from  the  beginning* 

Mr.  Chairman  and  members  of  this  committee,  we  at  the  NEA 
ask  you  to  take  the  leadership  in  Congress  to  call  the  attention  of 
the  American  people  to  a  national  problem:  to*^  maintain  quality 
and  excellence  in  our  education  system  so  that  we  may  keep 
astride  the  monumental  changes  sweeping  us  into  the  next  cen- 
tury. We  believe  that  the  Emergency  Mathematics  and  Science 
Education  Act  will  help  further  this  goal.  We  stand  ready  to  woric 
with  you  and  the  American  people  to  reach  this  end. 

Thank  you  very  much. 

[Prepared  statement  of  Mary  Hatwood-Futrell  follows:] 

Prxpaakd  Statkbient  OP  Mary  HAT^ooD-FinnELL,  Secrct 
National  Education  Absociation 

Mr.  Chairman:  My  name  ia  Mary  Hatwood-Futrell,  and  I  am  secretary-treasurer^ 
of  the  National  Education'  Association  (NEA),  whic^  represents  teachers,  higher' 
education  faculty,  and  educational  aupport  personnel  in  all  ^fty  states. 

As  a  reprei^ntative  of  nearly  1.7  million  members  nationwide,  I  welcome  this,  op- 
portunity to  present  the  NEA  s  views  on  the  Emergency  Mathematics  and  Science 
Education  Act,  (H.R.  80). 

We  believe  that  this  legislation  could  provide  an  important  b^inning  on  an  im- 
portant question— can  we  as  a  nation  provide  an  education  to  aU  America's  children 
which  is  geared  to  the  future  rather  than  one  which  is  wedded  to  the  past?  We  be- 
lieve that  it  is  both  timely  and  important  for  Congress  to  pass  the 'Emergency  Math- 
ematics and  Science  Education  Act  as  part  of  ah  overall  strategy  to  improve  educiei- 
tion  in  these  areas. 

Before  ^ing  any  further,  Mr.  Chairman,  I  would  like  to  thank  you  for  your  fore- 
sight in  mtroducmg  this  hill  to  provide  emergenpy  assistance  from  the  national 
level  to  local  schools  to  develop  an  immediate  response  to  science  and  math  needs. 
As  any  of  us  within  the  education  community,  and  indeed  anyone  who  has  been  fol- 
lowing educational  trends  in  recent  years  knows,  the  gap  in  science  and  math  prep- 
aration in  our  nation's  schools  is  growing  to  crisis  proportions. 

Everywhere,  one  reads  or  hears,  "Computer  education  i^ot  keeping  iip  with  fast- 
paced  changes  in  technology,"  or  "Soviet  students  Ofvertaking  their  U.S.  counter- 
parts in  math  and' science  training,''  or  'U.S.  bid  in  technology  raice  dampened  bv 
lack  of  skilled  workforce."  The  evidence  is  everywhere.  An  emergency  response  is 
needed.  And  we  believe  that  the  response  is  passage  of  the  Emergency  Mathemaitics 
and  Science  Education  Act. 

Yet,  at  the  same  time  that  we  laud  the  Chairman's  action  introducing  the  Emer- 
gency Mathematics  and  Science  Education  Act,  and  heartily  support  its  passa£9»  we 
must  reiterate  our  position  of  viewing  it  only  as  a  partial  response  to  this  cruis  in 
our  education  system.  This  bill  must  become  law,  but  it  is  imperative  that  it  be  seen 
as  part  of  a  laxiger  and  far  more  comprehensive  program  such  as  that  encompassed 
by  the  American  Defense  Education  Act  (ADEA)  introduced  by  you,  Mr.  Chairman, 
in  the  97th  Congress  and  scheduled  fbr  introduction  in  the  98th  Congress. 

As  we  all  realize,  the  $250  million  in  fimding  allocation  for  the  Emergency  Math- 
ematics and  Science  Education  Act  represents  a  mere  $6  per  student  throughout  the 
country.  It  beffins  a  planning  process.  However,  the  problems  we  confront  in  math 
and  science  wul  require  a  mucn  more  extensive  effort  and  greater'financial  commit- 
ment The  need  for  rapid  improvement  and  expansion  of  our  educational  resources 
comes  at  a  time  when  the  15,()00  local  school  districts  and  50  states  are  reeling  from 
the  effects  of  the  recession  and  budget  cuts  at  the  federal  level. 

During  hearings  on  the  American  Defense  Education  Act  last  fall.  Members  of 
this  committee  heatd  from  illustrious  and  concerned  witnesses,  including  your  own 
colleagues  from  the  U.S.  Senate,  representatives  from  industry^  education,  and  from 
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pr«fitlgiouB  inatituUona  auch  as  the  National  Science  Foundation.  All  expressed  dire 
warnings  about  the  state  of  science  and  math  training  as  it  impacts  on  our  nations 
dbility  to  maintain  her  place  in  the  increasingly  competitive  international  economy, 
to  stay  as  the  leader  in  the  development  of  advanced  technology,  or  to  have  a  na- 
tional defense  that  is  trvily  secure— both  from  outside  threats  and  internal  decline. 
All  these  witnesses  called  on  you  as  legislators  to  carry  out  your  mcuidate  of  public 
information  and  education  to  confront  and  deal  legislatively  with  the  issues  raised 
intheADEA.  ,    ,         ^  ^ 

The  most  telling  media  event  of  recent  weeks  pointmg  to  the  need  for  swift  enact- 
ment of  the  Emergency  Mathematics  and  Science  Education  Act  was  /'Time"  maga- 
zine's choice  of  its  covered  'man  of  the  year'  award  for  the  1982— none  other  than 
'The  Computer."  . 

Whoever  would  have  guessed  some  years  back  that  Henry  KiBsenger,  Anwar 
Sadat  or  Ronald  Reagan  would  have  had  such  imusual  company?  I  know  that 
"Time's"  choice  was  a  controversial  one  for  many,  but  whatever  one  s  personal  opin- 
ion, this  symbolic  choice  is  yet  another  statement  veryifying  that  the  technological 

MMrnliiflnr.  ta  in  R+ftu   ATiH   lllrA  nil  rfiVolutioilS.  itS  imDACt  OU  all  OUr  HvOS  will 


X  Deiieve  jjiox  many  oi  ui»  yuuxho  uiuuc  uviiui^^  mo  i#vyw  ua^J  of  ADEIA  hearings  are 
relevant  to  our  discussion  of  this  emergency  bill.  I  will  touch  on  several  of  the 
points  the  NEA  made  in  that  testimony  in  order  to  restate  our  support  for  the  need 
for  a  comprehensive  and  meaningflil  response  to  a  pressing  national  need  for  which 
this  bill  is  a  first  step. 

adka:  a  comfrehensivis  response  to  a  national  crisis 

There  is  not  much  difference  of  opinion  nationallv  when  it  comes  to  defining  the 
central  ingredients  that  have  helped  build  Americans  greatness:  unprecedented  eco- 
nomic growth  is  always  listed  at  the  top.  Sustaining  that  economic  growth  provides 
a  crucial  foundation  for  maintaining  this  greatness,  and  underlying  that  growth  is 
the  need  for  an  educated,  skilled  labor  force,  ^  .         tt  o  • 

Increasing  education  is  the  major  source  of  economic  growth  m  the  U.S.  since 
1930,  accormng  to  the  Brookings  tastitute.  They  argue  that  improved  education  a<> 
counted  for  two-thirds  of  the  increased  growth  m  the  American  economy  from  1948 
to  1973,  a  25-year  period  of  remarkable  economic  growth  that  was  coupled  with  an 
extraordinary  increase  in  public  investment  in'  education.  Coversely,  a  1982  import 
prepared  by  the  Education  Commission  of  the  States,  "Information  Society:  Will 
Our  Graduates  Be  Beady?",  predicts  that  skilled  labor  shortages  will  be  the  m^or 
obstacle  to  future  growth  in  tiie  U.S.  Indeed,  we  will  face  a  long-term  crisis  if  we  do 
not  begin  to  seriously- concentrate  on  previanting  these  shortages. 

BiATH  AND  SCIENCE  EDUCATIOK  NEEDS 

Hundreds  of  media  stories  in  the  last  year  have  centered  on  the  current  postr 
Sputnik  math  and  science  crisis  >n  the  U.S.  At  a  time  when  projected  labor  force 
needs^show  strong  growth  in  jobs  areas  such.as  engineering,  computer  work  or  elec- 
tronics, all  of  which  requke  math  and  science  skills.  U.S.  students  are  taking  fe\5rer 
course  in  these  subject  areas  than  ever  before.  (See  appendix  A)         tt  o    *  j  * 

Statistics  comparing  years  of  training  in  math  and  science  between  students 
and  their  counterparts  in  other  competmg  countries  such  as  the  U.S.S.R.,  W^t^r- 
many  or  Japan— reveal  a  widening  gap.  with  our  students  coming  out  at  the  bottom 
end  of  the  scale.  "  "     ,  ■      ^.  ^  • 

Feeding  into  this  problem .  is  the  shockmg  shortage  of  science  and  math  teachers 
across  the  country.  Many  teachers  neither  specificially  trained  for  nor  certified  m 
math  and  science,  are  pinch-hitting  in  the  classroom  in  these  subject  are^;  this, 
even  as  math  and  science  are  being  hailed  as  the  'nation's  top  educational  prior- 
ities*. This  situation  hurts  teachers  and  studenst  alike,  and  must  be  addressed  to 
adequately  respond  to  technological,  economic  or  national  security  challenges  cur- 
rently facing  us. 

To  better  understand  how  these  educational  short<»minp  are  going  to  affect  us.  I 
^ould  like  to  reveiw  some  facts  that  will  be  key  in  determming  the  future  direction 
of  our  society. 

CHANGING  DEMOGRAPHICS 


The  face  of  our  nation  is  be"^  changed  daily  by  the  most  striking  demographic 
shifts  in  our  entire  history.  Apart  from  continual  growth  in  the  population,  a  rise  m 
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the  number  of  elderly,  and  ihilta  in  population  from  the  Froetbelt  to  the  South  and 
West,  a  number  of  other  dramatic  changes  are  occurring. 

The  phenomenal  increase  in  the  number  of  women  working  outside  the  home  is 
expected  to  continue.  This  will  mean  not  only  that  services  such  as  dependent  care 
will  n'&od  to  be  improved,  but  also  that  educational  opportunities  will  have  to  be 
expanded,  especially  with  regard  to  retraining  needs  for  workplace  skills.  In  addi- 
tion»  new  approaches  to  the  workday,  such  as  flex-time  and  work*at-home  arrange- 
ments will  by  necessity  become  more  conamonplace. 

In  addition,  the  increase  of  our  nainority  populations  will  continue,  with  the  larg- 
est rise  occurring  among  Hispanics.  This  will  add  tremendously  to  the ^  need  for  bi- 
lingual education  programs.  And,  since  3(M0  percent  of  the  labor  force  growth  over 
the  next  decade  is  expected  to  occur  among  Hispanics,  it  will  be  imperative  to  raise 
the  proportion  of  high  school  graduates  among  this  group  above  the  current  55  per- 
cent level. 

THK  TECHNOLOGY  REVOLUTION:  THE  ROLUNO  WAVE  INTO  THE  FUTURE 

Some  would  describe  the  technological  explosion  as  an  earthquake  in  our  midst — 
one  that  is  causing  a  huge  shake-up  in  the  very  foundations  on  which  our  economy, 
<society  and  culture  are  based.  Alvin  Toffler,  in  his  book  The  Third  Wave,  describes 
the  profound  changes  that  the  technological  revolution  has  wrought  as  the  "single 
most  explosive  fact  of  our  lifetime."  It  is  one  that  is  affecting  our  work  lives,  family 
lives,  governmental  policies,  and  cutural  expression.  And  it  is  one  that,  by  necessity, 
is  impacting  on  our  education  policies  as  well.  This  revolution — during  which  many 
of  UB  go  about  our  daily  business  at  times  even  unaware  that  we  are  in  the  midst  of 
such  upheaval — has  been  catapulting  the  workplace  into  a  laboratory  of  innovation 
and  change;  replacing  our  former  goods-producing  economy  into  one  based  increas- 
ingly on  service  and  information;  and  restructuring  almost  entirely  our  means  of 
communications.  This  revolution  in  technology  indeed  promises  no  end  in  tiie  fore* 
seeable  future. 

The  explosion  in  technology  has  not  been  confined  to  the  U.S.  Countries  such  as 
Japan  are  in  many  ways  surpassing  our  own  technological  capabilities.  This  fact 
alone  has  been  important  in  the  development  of  the  heightened  competition  be- 
tween our  economy  and  those  of  many  otner  countries.  Witnout  an  adequately  edu- 
cated and  skilled  workforce,  the  U.S.  will  never  be  able  to  regain  the  aavantage  in 
this  increasingly  competitive  international  environment. 

MILITARY  AKD  DEFENSE  NEEDS  ■. 

Shifting  our  focus  slightly  from  the  international  economic  iarena  brings  us  to  the 
^rea  of  national  s^urity.  As  the  revolution  in  technology  has  impacted  on  nearly 
6veiv  facet  of  our  lives,  so  has  it  also— even  more  dramatically — on  our  defense 
needs  and  structure.  Weapons  and  weapons  j^ystems  are  increasingly  complex  and 
sophisticated,  and  they  require  increasingly  well  trained  and  highly  skilled  people 
to  operate  them.  This  increasing  sophistication  of  militcury  technology  aod-manage- 
ment  needs  calls  for  great  strides  to  be  made  in  the  basic,  and  advanced  skill  levels 
of  armed  forces -personnel  with  regard  to  math,  science,  technology  and  communica- 
tions. 

Yet,  the  ability  to  operate  and  maintain  weapons  and  weapons  systems  cannot  be 
our  only  goal  with  regard  to  military  training.  The  constant  threat  of  Hucear  anni- 
hilation makes  it  imperative  that  our  military  leaders  think  of  themselves  as  men 
of  peace,  not  war.  Just  as  our  nation  cannot  have  a  truly  secure  national  defense 
unless  its  citizens  are  healthy,  well-educated  and  employed,  neither  can  our  militairy  , 
leaders  play  a  vital  role  in  keeinng  world  peace  if  they  think  of  themselves  only  as  ^ 
soldiers.  A  oroad  view  of  education  must  remain  a  goal  for  all  our  nation's  citizeils. 
It  is  indeed  one  of  the  best  hopes  for  the  future,  not  only  for  our  country,  but  for  the 
entire  human  race.« 

In  reviewing  some  of  the  points  made  in  our  statement  on  the  ADEA,  I  would  like 
to  add  that  charts  detailing  this  general  information  are  attached  as  appendices  to 
this' statement. 

Even  since  you  held  hearings  on  the  ADEA  in  September,  Mr.  Chairman,  a  great 
deal  more  has  been  highlighted  in  the  media  about  the  ongoing  and  increasing  need 
for  a  stooped  up  national  commitment  to  math  and  science  training  in  the  U.S. 
Some  of  the  more  dramatic  figures  recently  issued  are: 

Current  U.S.  employment  stands  at  roughly^  12%;  yet  the  only  jobs  which  are 

foing.  begging  are  in  hi^y  skilled  areas  requiring  math  and  science  bactoounds. 
'or  example,  the  Washington  Post  classified  ads  for  Sunday,  January  zd,  1983, 
listed  xnore  than  100  separate  employers  seeking  candidates  for  high  level  computer 
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lobe:  more  than  70  amployota  seeking  enginoero,  and  over  70  searching  for  regis- 
tored  nurses.  It  is  clear  that  having  enough  people  trained  to  fill  these  Jobs  will  not 
Bolve  our  nation's  unemployment  criaia,  but  it  does  provide  us  with  important  guide- 
lines for  our  training  and  education  needs.  ,  ,  ,  «, 
'  Thle  current  trend  promises  to  hold  for  the  future  too.  A  study  by  the  Electronic^ 
Industries  Association  published  in  May,  1982  projects  a  si|mificant  growth  in  the 
demand  for  technologicid  personnel,  both  in  professional  and  para-professional  cate- 
gories. Between  1981-85,  most  Job  category  needs  are  expected  .to  increase  over  2D 
percent  per  year,  with  the  greatest  growth  in  the  general  Adds  of  electronic  and 

*^TwSXe^kKer^^  for  engineers  was  underscored  in  a  November.  1982  Chi- 
cago Tribune  article,  'The  New  Worker"  which  highlighted  math  and  science  needs. 
The  article  quoted  a  forecast  by  Thomas  Martin,  Jr.,  president  of  the  Illinois  Insti- 
tute of  Technology,  which  projects  that  by  1990,  800,000  engineering  iobs  in  the  U.S. 
will  go  unfilled  due  to  the  lack  of  expertise  in  math  and  science  dulls  among  U.S. 
students.  Yet,  the  Eaectronic  Industries  Association  in  the  above-cited  study,  points 
out  that  the  percent  of  foreign,  non«immigrant  nationals  receiving  graduate  degrees 
in  engineering  has  continued  to  rise  in  the  lost  two  decades.  The  study  state*,  .  The 
number  of  foreign  non-immigrant  nationals  receiving  graduate  degrees  in  engineer^ 
ing  as  a  percent  of  the  total  number  of  engineering  degrees  granted  by  US.  univer- 
sities  continue  to  increase.  At  the  master's  level,  this  ratio  has  increaj^  to  1  in  4, 
while  at  the  Ph.D.  level,  over  one  third  of  all  engineering  recipients^  are  foreign  na- 
tionals." *  , 

The  media  has  also  shed  light  on  the  widening  gap  between  the  haves  and  the 
have-nots  in  school  districts  throughout  the  country.  For  example,  school  districts  in 
wealthy  areas,  and  students  in  private  schools,  are  being  exposed  to  computer  and 
information  processing  machinery  in  much  greatei;  numbers  than  are  their  poorer 
counteroarts.  This  gap  will  become  increasingly  important,  as,  in  the  words  of  a  vice 


puter  education  specialist  ^   ,      ,    ^,  ^  » 

article:  'Tower  is  not  distributed  evenly  now,  and  computers  will  broaden  that  gap. 

In  the  midst  of  these  ongoing  revelations  about  math  and  science  needs  and  the 
changing  basis  of  our  workforce  and  economic  priorities,  we  find  that  the  current 
Administration  lacks  the  wisdom  to  develop  a  strat^c  plan  of  action  at  the  federal 
level  to  be^  to  address  the  concerns  and  needs  that  I  have  outlined.  Indeed,  we 
still  find  ourselves  fighting  for  crumbs  as  the  Beagan  Administration  contmues  its 
attacks  on  fedcoral  education  programs  as  fundamental  as  those  aiding  reading,  writ- 
ing and  math  skills,  such  as' Chapter  I  of  the  Educational  Consohdation  and  Im- 
provement Act  (formerly  Title  I.)  We  therefore  can  hardly^  expect  any  meaningful 
leadership  initiative  for  a  concern  as  vital  as  math  and  science  education  from  an 
Administration  which  looks  to  the  past  for  its  future.  This,  Mr.  Chairman,  is  wl«r 
we  look  to  you  and  your  colleagues  m  the  Congressional  branch  to  take  on  the  lead- 
ership role  that  our  nation  so  greatly  needs  at  this  turning  point  in  our  history, 

I  would  like  to  focus  my  attention  now  on  the  specific  points  of  the  Emergency 
Mathematics  and  Science  Education  bill  which  you  will  soon  be  considering. 

THK  EMEBOENCY  MATHKMATICS  AND  8CIKNCE  EDUCATION  ACT*.  A  GOOD  BEGINNINO 

Let  me  say,  first  of  all,  that  the  NEA  strongly  endorses  the  Emergency  Mafc- 
ematics  and  Science  Education  Act  largely  because  it  rec<«nizes  and  addre^  the 
pressing  concerns  raised  within  the  American  Defense-Education  Act,  and  is  a  fit- 
ting prelude  to  the  passage  of  the  ADEIA— a  much  more  comprehensive  and  far- 
reacl5ng  initiative,  'fiie  focus  of  the  Emergency*' Mathematics  and  Science  Educa- 
tion, as  with  the  ADEA,  is  to  provide  funding  directly  to  local  school  districts,  and' 
we  believe,  will  be  key  to  its  success,  since  it  is  here  that  the  nations  oduc^on 
policy  is  administered  and  operated.  The  Emergency  Mathematics  and  Science  Edu- 
cation Act  would  give  local  school  districts  the  incentives  and  resources  to  improve 
programs  to  further  the  national  goals  of  strong  science  and  math  education.  As 
with  the  ADEA,  the  Emergency  Mathematics  and  Science  Education  Act  is  a  na- 
tional recognition  of  a  national  problem,  proposes  a  national  fmancial  commitment 
to  help  overcome  the  problem,  yet  requires  the  solutions  to  come  through  a  local 
commftment  to  local  programs.  Therein  lies  a  gi^^t  deal  of  its  strength  as  good  leg-  . 
islation. 
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The  Emergency  Mothematict  and  Scionce  Education  Act  wboly  provides  for  im- 
portant evaluative  and  planning  work  to  be  carried  out  under  ita  auspicee.  Thia 
aspect  of  the  bill»  eepecially  with  regard  to  the  call  for  an  evaluation  of  local  re- 
eources  for»  and  the  development  of  innovative  responsea  to  math  and  science  educa- 
tion  needa,  ia  a  reaponsible  ubo  of  the  bilFe  limited  Aindini;  and  time  fVame.  Time 
spent  in  evaluating  and  planning  under  the  Emergency  Mathematics  and  Science 
Education  Act  would  efTectivelv  set  the  stage  for  pansage,  and  enhance  the  imple- 
mentation, of  the  American  Defense  Education  Act. 

We  applaud  the  call  within  the  bill  for  various  sectors  of  the  community'— teach- 
ers and  local  school  boardB»  business  and  labor  leaders,  and  other  interested  in  edu- 
cation—to work  t4^ther  in  developing  and  implementing  tailo^made  programs.  We 
stress  here  that  teacher  involvement  is  key.  Without  that  involvement*  the  prob- 
lems to  be  addressed  mi^ht  be  theoretical  and  not  practical.  This  coitld  lead  to  solu- 
tions that  would  be  misguided  and  ineffective  unless  the  professional  classroom 
voice  is  heard.  / 

We  believe  that  the  section  of  the  Act  which  appropriates  fUnds  for  summer  insti- 
tute8»  teacher  centers  and  workshops  for  teachers — again  with  teacher  involveitoent 
in  the  planning— will  serve  to  increase  their  skilb  In  using  the  latest  equipment 
and  resources  to  improve  classroom  instruction.  • 

In  that  some  vein»  the  Emergency  Mathematics  and  Science  Education  Act's 
''Congressional  Scholarships",  while  available  to  fewer  than  1000  individuals  during 
the  life  of  the  Act»  represents  an  important  commitment  to  the  development  of  ade- 
quately prepared  teachers  of  math  and  science  for  our  elementaiy  and  secondary 
schools.  Again,  we  feel  that  any  such  program  must  also  be  continued  in  the  future 
for  it  to  leave  a  lasting  mark  on  science  and  math  education  in  the  U.S. 

Moreover,  the  bill's  provisions  to  strengthen  education  research  and  development 
are  vital.  Its  call  on  the  National  Institute  of  Education,  in  conjunction  with  other 
appropriate  federal  agencies  to  support  improvements  in  research  in  the  physical 
sciences  and  teaching  students,  as  well  as  in  the  use  of  instructional  technologies 
and  in  the  analysis  ^  local  and  institutional  policies  "enhancbg  or  inhibiting  the 
recruitment,  retention,  and  upgrading  of  mathematics  and  science  faculties"  would 
be  a  very  wise  use  of  federal  fimds. 

We  find  this  aspect  of  the  bill  to  be  particularly  usjBful  since  a  recent  study  pre- 
pared by  the  Electronic  Industries  Association  pointed  out  that  although  overall  Na- 
tioncd  Science  Foundation  (NSF)  flmding  has  increased  steadily,  funding  for  science 
education  has  dropped  significantly,  from  nearly  50  percent  of  the  entire  NSF 
budget  in  1959  to  T  percent  in  1981,  2  percent  in  1982,  and  an  infinitesimal  1.4  per- 
cent budgeted  for  1983  (see  Appendix  A). 

ENHANCINO  XjOGAL  DmiATrVES  THBOUOH  FEDERAL  EVALUATION 

There  is  fm  important  way  that  this  bill  could  be  imi>roved.  An  information-gath- 
ering and  evaluative  rolci  for  the  Government  Accounting  Office  (GAO)  would  pro- 
.  vide  a  critical  analysis  of  needs.  Having  the  GAO  collect  data  in  math  and  science 
education  which  show  trends  in  student  particination,  student  achievement  levels, 
upgrading  of  state  teacher  certification  standards;  the  numbers  of  teachers  needed 
and  emploved,  and  the  number  of  teachers  graduating  from  schools  of  education 
could  Provide  localities  with  vital  resources  on  which  to  bas6  many  of  their  planning 
initiativcHB. 

In  addition,  the  GAO  should  conduct  a  national  study  to  determine  costs  nation 
^de  for  modernizing  and  expanding  courses  in  math,  science,  communications^  for- 
eign languages,  and  technolc^.  Another  important  role  for  the  GAO  in  implement 
ing  the  Emeigency  Mathematics  and  Science  Education  Act  would  be  in  the  collec- 
tion of  data  snoydng  how  math  and  science  education  fulfills  needs  in  defense,  high- 
technology  industry,  newly  emerging  occupations  and  worker  retraining,  and  in 
meeting  e<)ual  educational  and  employment  opportunities  for  minorities  and  women. 

In  addition  io  providing  localities  with  invaluable  information,  the  GAO  involve- 
ment would  also  give  the  Congress  ea^y  access  in  the  evaluation  of  the  Act  Keeping 
evaluation  of  the  program  under  the  auspicte  of  the  Departaient  of  Education  at 
this  partictilar  moment  in  our  historv  would  be  akin  to  leaving  the  cat  in  chs^e  of 
the  bamvard  mice.  We  believe  the  GAO  has  a  vital  role  to  pls^r,  and  that  it  should 
be  one  that  is  built  into  the  Emergency  Mathematics  and  Science  Education  Act 
from  the  beginning.  j 

Mr.  Ghainnan  and  Members  of  this  Committee,  the  NEA  comes  before  you  to  ask 
that  you  again  take  the  leadership  in  the  Congress  to  call  attention  of  the  American 
people  to  a  national  problem:  to  maintain  quality  of  and  excellence  in  our  education 
system  so  that  we  may  keep  astride  the  monumental  changes  embracing  us  as  the 
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wave  of  Uchnology  Vft^j^  ut  Into  tho  next  oontury.  We  bellovo  that  the  Emer. 
Jn^  MftthemaUc*  i5d  Scfonoe  EducaUon  Act  provide*  u«  wi  h  the  bosU  «  fo"nj 
dation  to  once  again  reoaUbllah  thla  country*!  great  technological  and  Induatrlal 
ftchiovemonta.  We  look  to  you  and  the  American  P<H)plo  for  our  fViture,  and  wo  stand 
ready  to  work  with  you  toward  these  goals. 
Thank  you  very  much. 

^  AfpkndoiA 

MATII  AND  eClENCE  OONCKRNS 

Currently.  American  youth  In  the  15,000  school  districts  acroea  the  country  are 
not  adequately  prepared  to  take  on  the  economic,  technological  or  national  security 
chollongea  facing  the  nation.  For  example:  ^       i_   ^     *  j  •  *u 

Fewer  students  are  taking  fewer  courses  and  spendmg  fewer  hours  studying  mnth 

^"a  H)8oTurvey  prepared  by  the  Center  for  Education  Statistics  of  a  representative 
sampling  of  high  school  senior  graduates  in  the  U.S.  revealed  that  only  one-third  of 
those  sampled  had  taken  throe  years  of  math  or  more.  While  more  than  half  ot  aca- 
Amic  students  had  taken  at  least  three  years  of  math,  only  a  fifth  of  the  genera! 
and  vocational  students  graduoto  with  thrtHf^years  of  mdth. 

This  same  Center  for  Education  Statistics  survey  also  revealed  that  only  41  per- 
cent of  academic  students  completed  three  or  more  years  of  science  courses,  with  13 
percent  of  general  students  and  9  percent  of  votiational  students  taking  that  same 
number  of  years  in  science.^  ,     ,  •    i  * 

The  growing  shortage  of  math  and  science  teachers  has  become  critical. 

There  ure  only  10.000  physics  teachers  in  the  nation's  15,000  school  districts. 

An  Iowa  State  University  study  prepared  in  the  fall  of  1982  showed  that  a  survey 
of  education  departments  in  45  states  revealed  that  40  state  ofTicea  reported  either 
shortages,  some  critical,  or  tnathematics  teachers,  and  89  imported  shortages,  agam. 
some  critical.,  of  chemistry  teachers.  ,         ^  j* 

The  federal  government's  commitment  to  research  and  development,  and  to  sci- 
ence education  in  general  began  to  decline  in  the  1960's  with  support  for  graduate 
f^Uowships  in  science  and  math,  and  for  teacher  training  institutes  and  curriculum 
development  dropping  dramatically  in  the  last  two  decades.  , 

A  study  produced  by  the  Electronic  Industries  Association  showed  that  although 
the  Nationar  Science  Foundation  has  been  receiving  steadily  increasing  funding 
over  the  years'  funding  for  science  education  has  dropped  significmitly  from  47%  ot 
the  total  NSF  budget  in  1959  to  7%  in  1981.  2%  in  1982,  and  a  budgeted  1.4%  m 
1983. 

Appendix  B 
;  demographic  shitts 

Some  of  the  following  demographic  shifts  will  have  a  dramatic  impact  on  our  soci- 
ety for  years  to  come:  ,   ,       ,  .  t  *  u 

The  Census  Bureau  predicts  that  out  population  will  mcrease  by  18  percent  by  the 
year  2000Humping  from  the  1980  figure  of  226.5  milhon  to  267  mim^^ 

The  median  age  of  Americans  will  climb  from  29  in  1977  to  33  by  1990.  By  2000. 
there  will  be  more  than  86  million  Americans  over  the  age  of  65.  and  they  wUl  con- 
stitute more  than  18  percent  of  the  population.  ^      r  i_ 

A  'Tjaby  boomlet"  is  expected  to  occur  through  1985.  as  the  number  of  women  be- 
tween the  ages  of  18  and  34  moves  from  82.1  milHon  in  1979  to  33.9  milhon  m  1985. 

Minorities  will  account  for  more  than  half  the  population  increase  m  the  next  two 
decades  because  of  high  birth  rates  and  immigration.  By  1985.  the  non-white  popula- 
tion wiU  equal  more  than  22  percent  of  the  total  UJS.  population,  while  white  non- 
Hispanic  Americans  will  drop  from  80  to  75  percent  of  the  population.  > 

Tliere  will  be  a  steady  shift  in  population  from  the  Froetbelt  to  the  South  and 
West,  and  in  the  Southwest,  population  growth  will  occur  most  among  Hiflpanics. 

The  number  of  women  between  18-64  in  the  workforce  will  continue  to  grow. 
Over  half  of  all  women  between  these  ages  now  work  outside  the  home,  and  by  the 
end  of  this  decade,  more  than  70%  are  expected  to  do  so. 
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TiiK  iMi'Atrr  or  Tiiie  'riu;iiN0UM)icA't  hkvolution 

Tha  ropid  clmngea  in  tochnulotfy  will  only  incrodaa  in  th«  coming  vimrn,  na  will  iU 
impact  on  all  Amerlcanft'  llvoo.  Ttio  fQllowlng  ropn^tt^nt  »  fctw  exainpIOA:  ' 

The  computer  and  Ita  component  induatriea  urt)  aliowlni/  romurkitble  growtli;  tlilti, 
in  turn,,  will  impact  greatly  on  t^xioting  induairiee  and  nkill  ro(|uir«»menUi. 

Many  routine  Jobe  now  performed  by  low  akilled  worker*  will  bo  done  by  robot* 
ten  yeani  from  now.  Joba  in'theoe  *robotljEed*  industries  will  require  apeclnl  technical 
akillD,  aa  well\i«  more  knowledge  and  autonomy  by  penwnnel  In  evaluating  and  re- 
sponding to  complicated  technical  Information.. 

"  The  onslaught  of  the  information  revolution  will  create  a  need  for  workers  with 
competency  in  computer  literacy,  Btatiotica»  perhape'a  fox^eign  language,  and  skills  in 
engineering  and  the  hard  eciencea. 

There  wUl  be  a  continued  and  growing  demand  for  BCtOntista.  engineorB,  and  tech- 
nicians both  within  business  and  Industry,  and  within  the  military. 

At'FKNDIX  D 
CJOMPARATIVK  EDUCATION  HROGHAMa 

A  review  of  education  policies  and  programs  in  other  countries  may  shod  some 
light  on  the  directions  we  should  be  taking,  because  the  path  currently  followed  by 
the  and  that  being  pursued  in  many  other  industrialized  and- Third  World 
countries  differs  greatly:       "  (  . 

An  article  appearing  In  the  October  14,  1981  Congressional  Record,  ^'Investing  in  . 
People"  by  Howard  Samuels,  revealed  that  98  percent  of  all  Soviet  children  now 
complete  mandatory  10  year  primary  and  secondary  school  prwraras,  while  only 
three-fourths  of  all  American  studenta  finish  high  school.  In  addition,  nearly  every 
Soviet  student  received  10  years  of  math,  five  years  of  physics,  four  years  of  chemis- 
try, Ave  and  half  years  of  biology,  five  years  of  geography,  as  well  as  years  of  train- 
ing In  other  technical  subject  areas. 

Japan,  with  a  population  less  than  half  as  large  ^  that  jin  the  U.S.,  is  graduating 
as  many  engineers  every  year  as  is  this  country.  , 

Material  prepared  for  a  recen/t  Convocation  on  the  State  of  Pre-College  Education 
in  Mathematics  and  Science  b^  the  National  Academy  of  Sciences  and  National 
Academy  of  Engineering  highlights  pn^ams  showing  that  most  Communist  bloc 
and  Third  World  countries  are  stengtnening  their  pre-college  math  and  science  pro- 
grams with: 

National  education  policies  emphasizing  the  importance  of  science  and  mathemat- 
ics to  economic  and  cultural  progress.  In  the  People's  Republic  of  China,  for  exam- 
ple, science  education  policies  are  vmtten  into  the  constitution. 

Specialized  study  in  the  sciences  beginning  in  the  sixth  grade,  with  requirements 
in  math,  biolo^,  chemistry,  physics,  and  geography.  Students  spend  roughly  three 
times  the  number  of  class  hours  on  these  subjects  then  do  their  American  counter- 
parts who  elect  to  study  these  sublects. 

Secondary  sc^iool  pn^ams  balancing  science  and  -math  courses  with  about  an 
equal  number  of  social  science,  language  and  humanities  courses.  This  means  that 
students  are  required  to  carry  seven  to  nine  courses  per  semester. 

English  is  regarded  as  the  ''language  of  science",  and  is  therefore  widely  promot- 
ed for  studv.  Currently  in  the  People^s  Republic  of  China,  there  are  more  students 
and  adults  learning  English  than  there  English  speaking  people  in  the  tf.S.  . 

Science  and  math  teachers  are  trained  in  specially  designed  programs  in  imiversi- 
ties,  teaching  institutes,  normal  schools,  or  teachers  colleges.  The  countries  have 
provision^  for  a  cohtinuing  program  of  in-service  education,  with  local  colleges  and 
universities  responsible  for  such  training. 

Appendix  E      .  ^ 

changing  defense  needs — skilled  personnel  key 

The  most  sophisticated  weapons  systems  in  the  world  obviously  require  the  most 
sophisticated  minds  in  the  world  to  operate  and  maintain  them.  What  this  shows  is 
the  importance  of  highly  skilled  personnel  to  meet  today's  Armed  Forces  needs:  A 
look  at  how  skills  needs  have  changed  and  what  today's  requirements  are  is  rele- 
vant* i: 
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*In  1945,  the  Navy  required  that  only  28  percent  of  its  personnel  be  highly  skilled, 
but  by  1980,  the  rme  or  semi-ekilled  personnel  was  sharply  reduced,  while  the  per- 
centage of  highly  skilled  personnel  Jumped  to  42  percent.  Currently,^70  percent  of 
all  Army  jobs  require  some  technical  training,  while  76  percent  of  Navy  jobs  require 
skilled  or  highly  skilled  personnel.. 

Despite  this  greatly  increased  need  for  skilled  personnel,  the  pool  that  the  Armed 
Forces  current^  has  to  choose  from  falls  short  of  those  needs.  In  recent  years,  the 
military  has  been  forced  to  rewrite  its  training  manuals  from  the  llth*grade  level 
or  higher  to  the  Sth-grade  level  or  lower.  Many  are  aimed  at  the  6th-grade  level. 

These  countries  ha^  programs  for  developing,  mass  scientific  and  technological 
literacy.  The  P^ple's  Republic  of  China  has  the  most  diversiHed  program,  with  its 
national  symbol  the  Bohr  atom  model  with  the  slogan,  "Science  is  the  Eternal 
Spring."  '  -  / 
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PROGKAK    *  .  y 

SEPT  1962 
APPROPRIATION         CONTINUING  RES, 
FISCAL  YEAR  1991      FISCAL  YE AK  1982, 
(SCHOOL  YEAR  XHXI  {SCHOOL  YEAR.  XKrXXr 

■  I 

PRESIDENT  IS  BUDGET 
FISCAL  YEAR  1983 
(SCHOOL  YEAR  XX*XX( 

,>OT£HTIAL 
DOLLAR  LOSS 
FV81  TO  FY83 

AlAbANA  1 
FURHARD  FUNDED  PROORAHS..'.. 
ECIA  CHAPTER  |  1 
ECIA  CHAPTER  III 
MANniCAPPFO  1 
VOCATIONAL  C  ADUp  EO* 

70,765,930 
.  9t3l0i777 
17,233,239 
19,4^9,346 

67,022,827 
7,973,260 
18,265t877 
12t999i360 

> 

4  * 

(SY  83-84) 
47,393,537 

7,014,934 
12,796,319 

9,022,983  . 

i-23,411,993 
•2,296,243 

i4 ,4  36,920 
•4,426,362 

CURRENT  FUNHEO  PROGRAMS. 1. 
IMPACT  AID  / 
REHAHILUAIIONJERVICES 

.  SCHOOL  lunch'  - 

ISY  80-811 
7,678,389 
22,499,774. 
69,886,000 

(SY  B1-B2) 
.  34102*099 
2Zj731,091 
J  78,379,000 

(SY  62-831' 
1,302,642 
15,264,023  ' 
63,431,000 

*6, 379 ,747 
'7,235,751 
'2,*WiJ00 

ALASKA 

Wmti  FUNDED  PRQCRAHS... 
ECIA  CHAPTER  1 
ECIA  CHAPTER  11 
HANDICAPPED  , 
VUCAIIQNAL.e  AOULT  ED. 

lev  nf>R)i 

tjl.  DI  u4| 

5,591,043 
1,673,421 
'  3|6U,058 
1,299,180 

7,171,317 
2,278,080 
3,649,980; 
1,150,780 

(SY  83-84) 
3,773,728 
r  2,008,790 
2,557,025 
798,768 

« 

*UB17,319 
335,329 
-l,054>033 
-50()J,412 

CURHtNt  FUNUED  PRDCRAHS*.. 

IMPACT  Alt) 
'  HEH^blLlTATION  SERVICES 

SCHOOL  LUNCH 

(SY  80-8  U 
41i9B9i06T 
3,007,516, 
6,381,000' 

IsY  Bl-SSi* 

3,038,431 
5,823,000 

(SY  82-83) 
'  27,244,801 
2,040,322^ 
6,199,000. 

-14,344,266 
-967,194 
*-182|0OO 

ARIZONA 

FORMARD  FUNDED  PROGRAMS^, 
ecu  CHAPTER  1 
tC I A  CHAPTER  11 
ItANDICAPPiO 
VOCUIONAL  C  AOULT  EO. 

lev  II1«JI91 

30,225,432 
5,713,026 

11,770,36.7 
9,022,691 

1ST  02-831 
30,096,356 
5,330,707 
^    12,^4,527  . 
^  .  7,770,987 

(SY  83-84) 
19,683,473 
4,684,622 
8,116,121 
5,399,472 

-  -10,541,959 
*1, 028 ,204 
•3,052,246 
•3,623,219 

CURHUNI  FUNDbO  PROIlRAHS... 

IHPACI  AID          '  ■ 
<   REIlAlnLlTATTON  SERVICES 

SCHOOL  LUNCH 

ISY  80-81) 
A0t303i002 
9,605,033. 
34,444,000 

?IsYei-82i 

,  9,703,764 
'  31,433,000 

ISY  82-831 
26,394,694 
6,916,130 
33,460,000 

-13,908,306 
-3,088,903  . 
-984,000 

ARKANSAS 

FORHAKO  FUNOEp  PROGRAMS... 
ECIA  CHAPTER  I 
ECIA  CHAPTER  II 
HAHOiCAPPED 
VIICAIIONAL  6  ADULT  ED. 

ISY  81-821 
44,917,476 

4,166,966 
12,183,001 

8,807,57? 

ISY  82-831 
44,156,912 

4,956,160 
12,705,784 

7,415,346 

\      ISY  83-84) 
'  29,620,206 
4,018,740 
6,901,147 
5,147v06S 

.1               i  ■  . 

.  % 

-15,097,270 
-148,226 
-3,281,094 
-3,660,507  , 

aiRRENT  FUNDED  PRQGRAHS*., 
iNPACr  AID 

KFHAdlLITATION  SERVICES 

sc^tooL  im\ 

(SY  80-81)  , 
3,236,899 
12,973,372 
44,479,000 

vlSIf  81-821  , 
1,831,053 
12,702,619 
40,591,000 

(SY82f83| 
-1,279,926 
8,929  ,  674 
43,206,000 

'  -1,956,933 
S,043,49fl 
•1,271,000 
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FISCAL  YE^R  19Q1     FISCAL  YEAR  1982     FISCAL  YEAR  19B3 
ISCHIQL  YEAR  XK-XX)  (SCHUOt  YEAR  XX-XXI  (SCHOOL  YEAR  U-XXI 


PACE  2' 
H0V-19S2 


POTENTIAL 
COLLAR  LOSS 
fYBI  TO  FYB). 


CALIFORNIA 

.  ECIA  CIIAPUH  I 

ECIA  CHAPTER  U 
.  KANUICAPPED 

VOCATIONAL  C  AKILT  ED. 

f  ^ 

3K,[|j3i791 
94,ZU|907 
43|730t0M 
69,614i63Q 

276,DB5,3eS 
4S,0lOit90 
BB,l0a,932 
99,099,03^ 

|$T  Sl<-04| 

203,141,729 
37,937,124 
61,725,197 
38,217,977 

-111,669,062 
-16,309,383 
-2l*904,Q69 
-27,399,093 

CUAHENT  FUHOEI)  PRUUAilS... 
IHPACI  All)       '  . 
REHAlMLItAIION  SERVICES 
SCHOOL  lUHCH           '  ' 

lSYBO-811 
4Bi775tl7S 
Mt3l9f473 
,3O^i973i000 

ISYaH2) 
4Bi794f>97 

Tiff  f  KT^f  *  f  1 

64,976|S77 
27B,319|D00 

ISYB2-B3I 
34i3l2i794 
43,632,121 
296,297,000 

-14i469i3B4 
-20,683,392 
-Bi716,000. 

COLORADO  »j 
runifnnu.  ruMUCif  riHJwn'<ndtt* 

ECIA  CHAPTEft  li  ' 
.   ECIA  CHAPTER  11           ^  < 

KANIJICAPPID  ' 

VOCATIONAL  C  - ADULT  CD, 

29,427r390 
S|470|a81 

lZ,590iW9>'. 
9,14S&T3 

29t73ti&19 

9,421,830 
13tU7i795  1 

7i&28f^B6 

IST  03'Bll 

19,732,312 
4,799,299 
9,m,7$7 
9,299,008 

-9,699,078 
-471,982 
-3  f 400, 662 
*    '3,850,66?  . 

.CURRENT  FUNDED  PROGRAHS..* 
iHpAtT  AID  « 
RlHARILITATinN  SERVICES  .   '  . 
SCHOOL  lunch' 

ISY  BO-flll 

9i3)2tB10 
32|233,00Q 

(SY  81-82} 
7iDi)4.4&9 

9t^B|948 
29,42O»O0O ; 

($YB2-B3) 

4.211. )U 

.  6,349,020 
31,317,000 

■  V 

f  ,1  IH,V«T 

*3, 007,790 
-921,00(1' 

CONNECTICUT 
Cnnuion  tiiuncn  oDnmiut 

ECIA  CMAPTFI^  I 
ECIA  CHAPTER  11 
HANDICAPPED 

VOCATIONAL  L  ADULT  ED. e  , 

lev  ai^Hti* 
ISY  Sl'SZ) 

2J|679|B57 

7.70St«19 

16,934(543 

a,sa7,2i7 

|ST  B2"03) 
29,238,97& 
9,Bnf444 
,  17,334,292 
7,094,136 

1 

a  0  y  i4  All 

(SY  83-841 
16,806,199  . 

9,169,661 
12,143,661 

4,924,111 

-6,873,698 
.  -2,536,198 
-4,390,882 
-3,963,106 

CUHkfNI  FUNUEO  PROGRAMS..* 
IMPACT  AID 

RtilAMLITATinN  SERVICES  * 
StllODL  LWCH 

(SV  80-811 

7,979,442 
33,b7o,000. 

(SY  81-02) 

'w>  8,060,493 
30,909,000   N  . 

(SV  82-831 

C  ,v  It,  Iv( 

9,412,638 
32,902,000 

•2,969,004 
-968,000 

0£lA«AR£  • 
FURHARO  fUNflEII  PROMAHS... 
ECIA  CHAPTER  I 
LCIA  CHAPTER  il 
HANDICAPPED 
VOCATIONAL  C  ADULT  ED. 

(SY  BH?) 
0,249,083 
5,334,320 
4,57B,3IB 
2,040,979 

'  (SY  B2-fl3|  ■ 
9,894,416  , 
2,278,080  • 
W5i338 
1,740,632 

(SYB3-B4I 
9,907,760 
2,008,790 
3,268,343 
l,208,19d 

-2r73Bfl2B 
-3,325,570 
-1,309,915 
'-832,388  • 

CURRENT  FUNDED  PRUGRAKS... 

ISYfiO-Bl) 

(SY  8H2) 

ISY  82-83) 

IHPACT  AID 

"^"MLlTATinN  SERVICtS 
ERXOL  LUNCH 


619,751 
3,011,066 
7,293,000 


153,371 
3,042,017 
&,65«,000 


12,987 
2,042,731 
7,085,000 


-606,764' 
-968,3^9 
-200,000 
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APPAOPMIATION         CprfTINUlKG  RES. 
FISCAL  YEAR  IMl      FISCAL  YEAR  1902 
(SCHOOL  YEAR  XX^XXj  (SCHOOL  YEAR  XX-XXI 

PRESIDENT'S  BUDGET 
FISCAL  VI AR  1983 
(SCHOOL  YEAR  XX-XX) 

POTENTIAL  / 
DOLLAR  LOSS  '  ! 
FY8I  TO  FV63 

DISII^ICT  OP  COLUMBIA 

fiUviiM  PUNQED  PRR^iUf 
ElIA  CHAPTER  1 
ECIA  CHAPTER  II 
HANUlCAPPliO  * 
VOCATIONAL  C  ADULT  CD. 

(SY  BH2I 
1J,4*7,1«  * 
5,081,81T 
), 594,360 
'  Zf20Ji3I4^ 

(SY  82^3) 
16,992,928 
2,27Bip80 
3t69Ti419 
1,934,807 

(SY  83-841 
10,153,109 
2,008,750 
2,990,296 
1,342,969 

2  94 ,034 
-3,073,067 
-964,112 
rB60,347 

CUHKe'nT  FUMSTo  PROGRAHS... 

hpAcr  AID 

REHAIiILIlATinN  SERVICES 

SCHt)(jL  LUNCH 

ISY  ao-«n 

Ji294|3J3 
8t063,646 
.    \  10|l20)0DO 

ISY  Bb82| : 
Zi538,069 
8,146,739 
9,239,000 

ISY  82-831 
797,916 
5,470,976 
9,831,000 

-2,496,017 
-2i993,270 
-289,000 

PLOftlDA 
fOAMAKD  fliKOED  PRnrjIlHC 

ECIA  CHAPTER  1 
ECIA  CHAPTER  II 
HANDICAPPED 

VUCATIONAL  C  ADULT  ED,  ' 

ISY  «W4» 
102,393,359 
15,109,968 
14,645,899 
29,413,750 

*  1 

(SY  82*«3I 
99^877,126 
•  l|644,774 
36,368,634 

25,317,MWY 

(SY  83-04) 
66,414,505 
14,499,639 
29,492,373 
17,572,693 

-35,978,047 
-609,733 
-9,193,922 
-11,840,098 

LUKKENI  FUNDED  PROCRAHS... 
IHPACT  AID- 

HtHAfilLITATIOK  SERVICES 
SCHOOL  LUNCH 

ISY  00-80 
19,149,410 
^2,872,419 
148,449,000 

(SY  ai-82) 
12,923,741 
3}|2I0,)17 
139,47?»000  ■ 

iSY  8*2-83) 
7,989,230 
22,300,907 
144,206,000 

-11,556,172 
-10,571,512 
-4,243,000 

GEORGIA 

ECIA  CHAPTER  I 

ECIA  CHAPTER  It 

HANDICAPPED 

vnCAT TONAL  t  ADULT  EO. 

ISY  61-82) 
79,437,926 
l2,4I2f9T9 
25,939,632 
20,674,372 

(SY  82*831 
76,907,786 
It  129,920 
27,401,978 
17,583,368 

Jf*U    *4  All 

(SY  83-84) 
92^908,075 
9,983*302 
19,196,693  y 
12,204,804 

-26,929,091 
-2i429,l97 
-6»742,939 
-•,469,968 

CliHREhl  FUNDED  PROGRAMS... 
IHPACT  AID 

KEHAbHlTAlION  SERVICES 
SCKDOL  LUNCH  ' 

ISY  80-811 
9,936,107 
23,996,499 
116,450,000, 

(SY  81-821 
9,591,675 
23,839,045 
106,271,000 

(SY  82-63) 
2,010,697 
16,000,047- 
113,122,000 

-7,925,450 
-7,900,440 
-3,320,000 

HArfAII 

ECIA  CHAPTER  I 
ECIA  CHAPTER  11 
HANUICAPPED 
:  VOCATIONAL  C  ADULT  ED. 

ISY  flI-82» 
8,924(836 
2,614,896 
>  3,010,377 
3,021,560 

(SY  B2-B3t 
7,446,271 
2,278,000 
3,146,939 
2,578,960  - 

1     ISY  83-841 
9,703,610 
2,008,750 

2,204,615 

_   .  .  1,709,809 

-2,821,226 
<-606,l46 
-009,702 

-1,231,751 

CdliKENT  FUNDED  PROCAAHS... 
IHPACT  AID 

KEHAhlLlTATION  SERVICES 
SCItOOL  LtlNCH 

^         .   ISY  BO-811 
^  13,373,232 
^  3.029,626 
17,372,000 

(SY  81-821  ^ 
10,363,591 
3,060,760 
15,854,000 

(SY  82-83) 
.  7,938,944 
2,0i>5,322 
16,876,000 

-5  ,434,60  0' 
-974,304 
•496.000 

NAftONAl  mtm  ASSOCIATION 


STATUS  OP  FGDCRAL  BUDGET  ^Dfl  EDUCATION 
mm  PROGRAHS  BY  STATE. 


PACt  *, 
NOV  1902 


SEPT  1902  POTENTIAL 

APPRQPHIATIOH        CONTINUING  HES.  PRESIDENT'S  BUDGET  DOLLAR  LOSS 

'FISCAL  YEAR  im     FISCAL  YEAR  19B2  FISCAL  ^VEAA -19B3  FYBnO  FV03 

(SCHOOL  YEAR  wm  ISCHUOL  YEAR  XX-XXj  (SCttOOL  YEAR  XX-XXl 


fRUGKAN 


IDAHO 

FORWARD  rmiQ  PROCRAHS*** 

EciA  mum.  I 

:  ECIA  OIAPTCR  II 
.  HANDICAPPED 
tfUCATIONAL  (  ADULT  ED.  , 

♦ 

ISY  BH2) 
9,603,249 
2,332,302 
3,090,343 
3,39J,9T0 

1  ^  . 

ISV  82-831 
9,313,591 
2i27BiOeO  ' 
4,105,926 
2,901,390 

1 

i 

.  UY  83-B4) 
6,293,389  ' 
2,D0S,75O 
2,876,442 
2,013,863 

*3, 311,860 
-343,75^ 
-1,013,903 
-1,302,087 

curkeV.p'undiio  phocrahs../ 
iHpAci  Aid 

REHABILITATION  SERVICES 
SCHOOL  LUNCH 

f  IsY  BO-Bll 
4,607,940 
3,774,304 
11,493,000  < 

ISY  81-B2I 
3f41B,897 
3,813,100 

10,492,000 

(SY  ^2-831 
2,302(957 
2,960,517 
.  11,126,000 

-2,304,583 
-1,213,767 
-327,000 

ILLINOIS 

fmm  FUNnED  prograhs..! 

ECIA  CHAPTER  I 
ECIA  CHAPTER  11 
HANDICAPPED 
VOCATIONAL  I  ADULT  ED. 

(SY  flH2| 
115,817*766 
22,001,596 
72,502,976 
33,393,178  , 

ISY  8^83) 
134,048,626 
22,051,814 
76,192,405 
28,358,762 

(SYa3-84» 
79,4B1|2S4 
19,449,2M 
93,349,220 
19,684,098  ' 

-40,336,512 
-2,556,303 
-19,233,748 
-13,709,079 

CURRENT  FUNDED  PKOGRMS... 
IHP>Cr  AID 

KEHAriLlTAlION  SERVICES 
,(  SCHOOL  LUNCH 


INDIANA 

FUftMARD  FUNDED  PRQCAANS... 

ECIA  CHAPTER  I 

ECIA  CHAPTER  U 
HANDICAPPED 

-VOCATIONAL  C  AOULT  ED.  ' 


ISY  80-811 
12,695,213 
31,062,249 
129,055,000 


ISY  01-82) 
36,429,459 
13,296,399 
24,269,069 
18,694,139 


ISY  8H2) 
7^467,626 
31(381,536 
117,774,000 


ISY  B2-B3I, 

37,950,518' 

tli029,907 

25,400,370 

15,955,828 


ISY  82-831 
V  4,899,947 
21,072,870 
125,367,000 


(SY  83-641 
.24,423,909 
9,723,971 
17,794,450 
11,075,098 


-7,795 ,2U 
-^(909,375 
-3,668,000 


-12(001,950 
-3,572,420 
-6,474,639 
-7,579,040 


CURKENt.  FUNDED  PROCAAHS... 
IrtPACT  AID 

HEHADILITAIION  SERVICES 
SCHIIUL  LUNCH 

r 

ISY  (|0*41) 
2(463,101 
19,000(000  . 
63  ,  0  26,000 

ISY  81-821 
1,308,098 
19,^99,303 
98,247,000 

(SY  62-83) 
797,448 
.  12,069,749 
62,002,000 

-1(^65,653 
-6,110,251 
-1,624,000 

lOMA 

FUHI^ARD  FUNDI'D  PRUGAAHS... 

ISY  BH21  ' 

(SY  B2-B3I 

(SY  83-84) 

ECIA  CHAPTEH  1 

25,145.482 

24,514,633 

17,174,389 

-7,971,093 

ECIA  CHAPTER  II 

5,003,104 

9,558,515 

4,698,205 

-104,699 

NINDICAPI'ED 

14,321,154 

19,124,531 

,10,595,621 

-3,725,533 

VUCA110NAL  t  ADULT  ED« 

9,606,829 

.  6,012,372 

5(561,467 

,  .-4,045,362 

CUHKENT  FUNDED  PHOGRA^S...  (SY  tt0-8tl  (SY  61-82)  ISY  62-631 

MPACT  AID  '       564,952  334,362  2I9,5B6  -345,366 

"0   LITATION  SERVICES  10,166,889  10,291,601  6,910,665  -3,276,024 

ERJC,  LUNCH  36,606,000  ,  33,479,000  »      35,633,000  -1,046,000' 


STATUS  OP  FEDERAL  BUDGET  FOR  EDUCATION 
SELECTED  PROGRAHS  DV  STATE 


PRUCKAH 


KANSAS 

FOftUARn  FUM)CO  PROCRAHS... 
EC  I A  CHAPTU  I 
ECIA  CMAPTER  11 
IIANHICAPPED  . 
•VIICATIONAL  t  AOULT  ED. 


«SV  Bl-OZl 
22,160)482 
3,99B,T6l 
9,B46,6Z9 
7,550,349 


ISY  B2-B3I 
21(999,521 

4,282,790 
10,345,227 

6)221,510 


ISY  B3-B4t 
15.114.886 
3,794,365 
7,247,439 
4,310,453 


PAGE  9 
NOV  1982 


SEP7  1982  POTENTIAL 

APP/QPRIATION         CONTINUING  RES.,  PRESIDENT'S  BUDGET  dlLLAR  LDSSj 

FISCAL  YEAR  1981  FISCAL  YEAR  1982  FISCAL  YEAR  1983  FY81  TO  FYB3 
ISCI400L  YEAR  XX-XX)  ISCHOOL  YEAR  U-m  (SCHOOL  YEAR  XX-XXt 


-7t065,S94 
*204,396 
-i,999,190 
-3,231,896 


CURkENT  FUNOiD  PliQCRAHS... 

ISY  80-81) 

(SY  81-82) 

ISY  82-03) 

IMPACT  AID 

7,051,912 

5,451,476 

4,021|010 

-3,030,834 

RCHAblLlTAItON  StRVKES 

8,109,200 

8,192,555 

5,901,345 

-2,607,055 

.  JCHmiL  LUNCH 

25,953,000 

23,686,000 

25,213,000 

-742,000 

KCNItlCKY 
FUtrfAKD  FUNDED 
ECIA  CMAPTER 
ECIA  CHAPTER 
HANOlCAppct) 
VUCATIONAL  C 


PROGRAHS... 
I 

11 

ADULT  ED. 


ISY  81-82) 
5B,2nt910 
3.886,713 
16,624,240 
14,??0,e93 


ISY  82-83) 
56,723,400 
7,335,418 
17,523,708 
12,253,082 


(SY  83-84) 
38,725,855 

6,4S5,385 
12,276,306 

8^904,906 


-19,492.055 
998.672 
-4.347,034 
-5,715.907 


CURHENT  FUNOliO  PROGRAHS... 
IMPACT  AID, 

HEHAUILtTATION  SERVICES 

SCHOOL  LUNCH 

ISV  80-81) 
2,221,491 
17,690,423 
66,801,000 

(SY  81-02) 
671,799 
17,031,853 
60,962,000 

ISY  82-831 
64,341 
ll,9T4,lfi5 
64,892.000 

.  -2,157,150 
-5,676,238 
-1,909,000 

LOUISIANA 
fmm  FUNOfn  FROCRAHS... 
tCl A  chapter"! 
tC I A  CHAPTER  II 
MANHtCAPPrD 
VDCATIONAL  (  ADULT  ED. 

(SY  81-82) 
85,601,081 
11,593,890 
■  ?0i4O5,447 
14,425,359 

ISY  82-83) 
04,641,949 
8,884,912 
21,335,495 
13,653,976 

ISV  83-B4I 
36,767,930 

7,892,015 
14,946,766 

9,477,360 

-20,833,151 
-3,701,675 
•4,458,681  ' 
•6,947,979— 

CUHHEN1  FUNOtO  PROGRAMS... 
IMPACT  AID 

Rb'IIAhlLlTATinN  SERVICES 
SCIKH1L  LUNCH 

ISY  eo-Bi) 
5,750,239 
20,0  79,799 
94,3  37,000 

ISY  01-82) 
3,247,239 
20,206,201 
86,091.000 

ISY  B2-83) 
2,101,906 
13,622,293 
91.641,000 

-3,648,333 
-6)457,506 
-2,696,000 

HAINE 

FORHAfii)  FUNDFO  PROGRAMS... 
ECIA  CHAPTER  I 
ECIA  CHAPTER  11 
HANtilCAPPEO 
VQCAIldNAL  t  AUULT  E(l. 

ISY  81-82) 
1J,07S,167 
2,46!,710 
6,190,241 
4,378,149 

ISY  82-63) 
13,200,838 
2,270,080 
6,494,850 
3,657,336 

ISY  B3-B4I  : 
0,660,680 
2,000,750 
4,550,029 
2,538,593 

-4,414,487 
-456,960 
-1,640,212 
-l,B39i555 

CUftHtNI  FUWtn  PKUCRAHS...  - 
IMPACT  AID 

RIHAHJLIIATION  StftVlCES 
SCIKIOL  LUNCH 

(SY  80-01) 
3,136,115 
5.457.634  , 

20.080,000 

ISY  81-02) 
2,299i003 
5,513,733 

10,325,000 

(SY  B2-B3) 
1,656,944 
3,702,502  ' 

19,506,000 

-1)479,171 
-li755,132 
:  -574,000 

STATUS  OF  FEDERAL  BUOCET  m  EDUCATION 
SEIECIEO  PROGRAHS  BV  STATE 


PAGE  6 
NOV  1902 


1 

SEPT  1902 

POTENTIAL 

APPROPRIATION 

CCNTINUIN(»  RES. 

PRESIDENT'S  BUDGET 

DOLLAR  loss 

FISCAL  YEAR  1901 

FISCAL  V6AR  1902 

PltCAl  YEAR  19B) 

FYBl  TO  PVB) 

PUDGKAH 

•(SCHOOL  YEAR  XX-KX)  (SCHUOL  YEAR  XX-XXI  (SCHOOL  YEAR  KX-XXI 

'  m 

.  * 

iMDumn  fiiuncn  bDnriluf 

(SYBH2) 

(SY  B2-fl3| 

|SYfl3-flM  , 

ECU  CHAPTER  1 

4^«7AD04 

-16i36Bi9aZ 

{CIA  CHAPTER  II 

Uf  ftlflf  PTv 

24»132 

HA^IUICAPPEO 

If  f f  i7|7|0 

"ii3i)i)23 

VOCATIONAL  L  AtULT  ED. 

1.411.971 

-9t6»iD)9 

CUimiNT  PUNOEO  PhOCRAHS.fi 

ISV  fiO-Ol) 

ISy  8H2I 

tlV  82-93I 

IMPACT  AID 

Mti42)i313 

REltAblLlUltOH  SERVICES 

n«Q09.A97 
1  Jivwiifyiif 

•^il4O|026 

'   SCHOriL  LUHCH 

iO. 4^0. 000 

4R,a9)iOOO 

-U4 14,000 

MASSACHUSETTS 

unDiiiDn  Eiiuttcn  Dbnf!Oiyc  . 

(SY  81-B2I 

ISY  82-031 

ISY 

ECU  CHAPTTR  I 

D£|  ''Wf  707 

1l7.770iA40 

-20,419|1D4 

ECU  CHAPTER  tl 

4,309,999 

HANOI  CAPPED 

-10,738,812 

VOCATIONAL  C  ADl|LT  ED, 

'4,199,110 

mum  mm  prograhs... 

(SY  61-921 

ISY  B2-fl3) 

IMPACT  AID 

7,724  »r76 

4fl7V,66» 

.  2,699,T2> 

-9,029,091 

HEHAAIIUATION  SERVICES 

fC7fl 

-6,949,229 

SCHOOL  LUNCH 

ik   711  AAA 

71  ALA.nnn 

"2,090,000  . 

NICHICAN. 

*  FDnWARO  fUNOtl)  PROCRAnSt** 

ISY  BH2I 

tSY  62-83) 

ISY  83-60 

f 

.  ECU  CHAPTER  I 

inA«444^141 
ivOt 'V0| JlJ 

R0a^Q7.11fl 

UUfTTf 1 

-41 ,744 ,299 

ECU  CHAPTER  It 

A            IA.004  fn7 

-3 1 769 ,909 

ItAKDICAPPED 

in.n74k4nn 

-11,157,421 ' 

,  ^UCATIUNAl  I  ADULT  ED* 

14.flflQ,4ii 

•12,096,199 

tmm  FUNDED  PROCHAHSm* 

tSY  DO-Oll 

(SY  Bl-82) 

(SY  82-83)  . 

IMPACT  AID 

6,176f755 

4i 199,499 

3,090,769 

-3,129,990 

KtiHAblUTAtlQN  SERVICES 

-94431,773 

SCKOnL  LUNCH 

oT  >oiA. Ann 

-yifl79,000 

NINHESOTA 

FUHMARO  FUNPEO  PRDGRAHS*** 

(SY  SH2I 

(SY  82-831 

(SY  83-B;J 

ECU  CHAPTER  I 

3S,ST6.'iOZ 

37i336,/t06 

26,008,689 

-12,967,717 

tCiA  CHAPTER  II 

6,610, 3BI 

7,973,280 

7,010,764 

400,383 

HAftDtCAPPfD 

fin  III/  J     r  rfc** 

t8tD90,a47 

t9,9b4,260 

13,986,136 

"4,904,711 

VOCATIONAL  C  AtlULT  ED. 

13|M3,SU 

n,l6S,159 

7,749,847 

-5,763  ,'J64 

CURRENT  PONDED  PROCRAHS... 

ISY  80-flll 

(SY  Bl-82) 

(SY  il2<B3l 

INPACT  AID 

3,122,530 

2,282,292 

-2,212,366 

REHAAILITATION  SfRVICES. 

V»ifll5,6BS 

1S,069,00Q 

10,118,920 

-4,796,768 

,    SClinnL  LUNCH 

,706,000 

';4(i'i9,ooo 

47,314,000 

-1,392,000 

liUtUHAt  )!UUCA1I0N  ASSOCIAIION  '  PAGE  T 

lUm  OF  FED£IIAL  (IU0G61  m  EDUCATION  NDV  1902 

SELECTED  PROCRAHS  OY  STATE 


PRbGHAH 

SEPT  1982 

APPROPRIATION         CONIINUINQ  RES.  PRESIDENT'S  BUDGET 
FISCAL  YEAH  HM     FISCAL  YEAK  1902     FISCAL  VCAR  19S3 
ISCHDOL  YEAR  MX-XK)  ISCIMML  YEAR  XX-XX»  (SCHOOL  YEAR  XK^XAI 

POTEIITIAL 
DOLLAR  LOSS 
FYOl  10  FYe3 

HISSISSIPPI 

fmm  FUNDED  PiUICnAMS... 
EC] A  CHAPTER  I 
ECIA  CHAPTER  II 
IIANOICAPPEO 
VIlCAIlUHAL  C  ADULT  CD* 

ISY  81-021 

10,264,384 
7,674,512 
10,735,430 
40,269,409 

ISV  82-831 
66i813,959 

9t512i953 
nf339|630 

8,641f645 

ISY  81-04) 
46,662,471 
4  ,  855  ,  030 
7,941,274 
5,998,252 

-21,601,913 
.  -2,019,402 
-2,794,164 
-4*271.157 

CURRENT  FUNDED  PnUCRAHS..* 
IMPACT  AID 

RtiHAfllLlTAriQN  STRVICES 
SCIinUL  LUNCH 

(sY  80-an 

4,055,732 

u,aio,i74 

67,272,000 

ISY  81-821 
2,95B,902 
I4i962t409 
6lt392,000 

ISY  02-831 
1,516,400 
lO,04T,33e 
65,349,000 

-2,539,324 
H,762,e36 
-1,923,000 

MISSOURI 
mm\i  FUNDED  PROCRAHS.drfK 

ECIA  CHAPIER  1  mm 

ECIA  CHAPTER  II  |pP 
HANOlCApPEp  ™ 
VOCATIONAL  C  ADULT  £D; 

ISY  Bl-flZI 
51,345,049 
17,567,404 
23,895,816 
17,125,996 

ISY  82-831 
50,958»276 
9t 249,005 
25fiao,0l0 
14|313,473 

(SV  03-84) 
34,182,490 

6,173,497 
17,640,075 

9,935,123 

-17,163,359 
^,393,907 
•6,295*741 
-7,190,8  72 

CURREHT  FUNDED  PKOCAAHS... 
IltPACT  AID 

UEtlABILlTATIflN  SIRVICtS 
SCHOOL  LUNCH 

ISY  aoHiii  ' 
9,026,655 
20,061,991 
66,076,000 

ISY  81-821 
3,454f725 
2Qt26Bi2IO 
61(030,000 

ISV  82-831 
2,317,901 
13.610,212 
64*965,000 

-3,908,754 
-6,451,779 
-1*911,000 

MONTANA 
FOHWARD  FUNDED  PROGRAMS... 
ECIA  CHAPTER  I 
ECIA  CHAPTER  II 
HANDICAPPED 

VUCATIONAL  C  ADULT  ED.. 

ISY  81-82) 
10,022,213 
2,444,590  ^ 
3,281,828 
2,953,523 

ISY  82-83) 
9i70ai327 
2,278*080 
6*599,495 
2f435f999 

ISY  83-841 
6.710*915 
2,000*750 
4,623,333 
1,690  *  851 

4 

-3*311,298 
•435,040 
1,341,505 

-1*262,672 

CURHENI  FUNDED  PROGRAMS... 
IltPACT  AID 

KEHAftlLnAIION  SFRVKES 
SCHOOL  LUNCH 

tSY  80-811 
12,537,956 

3,209,551 — 

9,141,000 

.  (SY  81-82) 
10f322i74l 

 3f242,542^ 

8,342,000 

(SY  82-63) 
8*115,703 

™  2,177,3e5._. 

8,880*000 

-4.422,173 

 -1,032,166 

-261.000 

NEBRASKA 

FDflWARI)  FUNDED  PROGRAMS... 
•    ECIA  CHAPIER  I 

ECIA  CHAPIER  II 

HANDICAPI'ED 

VOCATIONAL  t  ADULT  ED, 

15,712,544 
3,728,418 
7,206,792 
5,338,041 

* 

(SY  82-83) 
14|614,789 
2,961,504 
7t6ll,224 
4*404,151 

(SY  oj'-B4l 
10,672,214  , 
2,629,112 
5,332,109 
3,056,965 

-5,040,330 
-1,099,306 
"l,874,b03 
-2,281,075 

CURRENI  FUHDED  PROCRAHS..'. 
IMPACT  AID  ' 
HEHAtHLITATtON  SERVICES 
•    SCHOOL  LUNCH 

iSY  80-81) 
0,345,723 
5,681,507 
19,644,000 

(SY  8H2I 
6,612,999 
5,739,900 

17,014,0D0 

ISY  UZ-63) 
4.357,907 
3,854,379 

18,111,000 

-3,987,016 
-1,827,120 

-533,000 

slucfiD  PnooiAMt  inmi 


NOV' till 


APMOPNIMION       COHnmnii  MIIIDIKPUU06IT  DOLUUO}} 

nm  m  \m  mn  m  m  mjc*l  m  m    m  to  wn 

nCKOOL  m  tt-U)  IICHODL  Vm  M-MI  tICHOQl  VIM 


muM  mm  mmi*» 
icM  mm  I 

VUCATtOKAl  t  ADUL?  lOi 


UTOOiOlO 


I IV  12*111 


ItY  IMO 


•  «t«»«tMitli||,atifii«iiiM*iMM«t««l|yi||M«*jli«l«tM*lll|tMiM**«IHMl*i(iMM*«l*iMHU*«MMf«t^»tl 


cuiiiiiN!  mm  mmuu 

IHPACI  110 

fttKABlinATlDN  SmVICES 

■  SCMOUL  LUNCH  " 


11?  IHM 

T|990|OOO 


l>Y  IH2I 
7|l95i000 


ItY  IHtl 

2iO50|2U 
Ti72)|000 


"li)69i97a 
•f7l>l7> 

•i27t00O 


NEH  HANPSHIRE 
FOKUAKD  mo  PItOCKMlSo. 
ICfACHAPrMl 
iCI*  CHAPTH  11 
,  HANtllCAfPEO 
VOCATIOtiAL  (  ADULT  ID. 


ISY  tHZ) 
2»U7i7e3 
)f2tl|t(« 


ISY  B^8)) 

2|2Ttit)B0 
9i6t2|98a 


ItY  13*041 
2i90l|66l 
2t00l|7M 
2f9eitB79 
Iilf2|ll9 


-I|936i7)3 

-li032|A4t 
•Ii326,069 


i4^iiti«lf  4iM«t«t«liM««i«9ti*iM  •«*«ft|i«ili«**tlii#«llllt***l#fiii#««**«i>i«*««4««»>i«if««ft«»|f«««iiti«iiiift 

CifltjiCNHUNDEO  PROMJIHS...  tSY  ID-Ilt  ($V  IH2|  IIY  tZ*B)) 

IHPACT.AIO  litlO()90  li)3li2M  U008|610  -«7li720 

hEHASlLITATIOrt  HftVICES  3iAU(980  3|70M79  2»4tTt70l  -ta7V,2T2 

SCtMlOL  LUNCH  9|9Al,00O  9|t)74i000  f i&6ltO0O  -^MiOOO 


NtU  JERSEY 

fmm  mm  pitociijMs*. 

fCM  CHAPTER  I 
KIA  CljjkPm  II 
HANDICAPPED 
VUCATIGNAL  t  ADULT  ED. 


IIY  BHZ} 
69i73)tl2S 
19|91D,B79 
39pl7h76l 
21  f  293,990 


ISY  I2H3I 
*7tMA|T8e 
Hi032,f73 
4ti071iW4 
17i9Mtl50 


.  ISY  83^8A) 

49»AeStOt 

-24i24«,697 

t2t382  t269 

-3,14I.M0 

2lt7T3ilU 

,  -I0i39l,494 

12tlB9|3A9 

-9tl04ttZ) 

tSY  8Z-B3) 

4|Z99t992 

^•147»67) 

I4|00]t496  ' 

*ii638||93 

B9|39T|OO0 

,  -2|}t2tOOO 

CUHHNf  PUNOCD  PKnCKAHS... 
INPACI  AID 

KtHAflllllATION  SEHVICES 
SCHn'lL  LUNCH 


ISY  mu 

10,40T,6Z7 
20ii41,i49 
STf9Qf,00O 


(SY  IH2I 
&|406||73 
20|B)3,B26 
B0|22),0O0 


NEU  HEXICO 

f.' 

mmo  mm  prockuis... 

ISY  81-82» 

(SY  82-831 

/  ISY83-B4I 

fCjA  IHaPIEK  I 

25f40l,967 

24»4J2i734 

16|9Z2»610 

H|479,3S7  , 

ECIA  CHAPIER  U 

3f91A|38a 

2»779,JJT 

2,^AS,892 

*li06}|^96 

HlNUlCApPf.D 

9t9&Z,^3 

S|tT7t988 

4fn7t999 

-IfA^tB^B 

VUCArtOm  (  AOULT  ED. 

'4|3I6|B76 

2.99i))Bb 

>2(02Z|090 

CURHENI  rUNOtD  PRGGRAHS,.. 

itFHAniLIIMlOl)  S(RVICES 
O  'I  ItlflCH 


ISY  BO'BU 
26|B0i)997 
6^261,043 
26|277|00O 


ISY  81-02) 
22tOlZ»22f 
6i3l2,473 
23r9t0|000 


ISY  12-83) 
16J78,09B 
4|2»t2B9 
29i9Z6|OO0 


A. 


'^i92l|i99 
-2|019tTSi 


HkUmkl  mmOH  ASSDCIA1I0N  PAGE  9 

STATUS  Of  FIPCMt  BUDCeT  m  EDUCATION  NOV  1902 

SHECTED  mm\  ti  mi 


•  1 
PRDGHAN 

ii.f  

SEPT  191? 

APFROCRlAnON         CQNTIWINO  m, 
FISCAL  YIAR  1911     FISCAL  YEAR  1912 
(SCHOOL  Y£AR  XX-U)  (SCHOOL  YIAR  XX-XX) 

f RESIDENT*!  BUDGET 

FISCAL  n^im 

(SCHOOL  YEAR  XX-XX) 

POTENTIAL 
OULLAR  LOSS 
FY81  TQ  FVO) 

NEK  YORK 

,  mmo  PuwEo  prograhs... 

til*  umfin  1 
ECIA  CHAPTER  II 
HANOI  CAP  FED 
VUCATlflMAL  C  ADULT  EOi 

(SY  S1-S2) 
20i2T8im 
AS|291,I27 

W|902,l« 

($Y  12-83) 
241il99,«l3 
S2,667,A6Y 
6»|9I8,301 
49,116,362. 

(SV  83-84) 

Ml    111  lAK 

;  28,793,072 
45t948,49) 
^  31,319,714 

"81,139 ,969 
-19,498,199 
-17,435,910 
-2)|586,430. 

CURkENT  FUNDED  9MGHU\l»t» 
(HPACT  AID 

NEHAHtUTATION  StRVICtS. 
'  limi  lUNCH 

(SY  lo-ai) 

29t4B9tSM 
33,742|69S 
29lt>S4tO0O 

(SY  81-021 
.  11,491,481 
94,299,121 
229,474,000 

ISY  82-83) 
5,196,916 
36,499,469 
244,267,000 

-24,280,630 
*1T,283,230 
-7,187,000 

NORTH  CAROLINA  • 
PIAMARD  FUNDED  FROCAAMSi.. 
c(.lH  UUrlttI  1 
.ECIA  CHAPTER  II 
HANDICAPPED 
VuCATIONAL  C  'ADbLT  £0, 

ISY  aH2» 
Ba,90&iUl 
10|6e9fS7t 
28|009a96 
22|B96i4ai 

(SY  B2-a3) 
87,816,247 
11,927,089 
29,904,919 
19,941,281 

1 

ISY  83-84) 

10,1M,272 
20,669,927 
11,563,797 

-29,479,553 
-938,299 
-7,339,269 
-9,332,684 

CUNRENT  FUNDED  PROCRA»IS«>f 
IHPACT  AID 

HEHAAILITATION  SERVICES 
SCHtHIL  lUNCH 

ISV  80*01) 
9t640f6B) 
27)199,694 
120,976,000 

(SY  81-021 
9,873,970 
27,479,282 
110,401,000 

ISY  82-83) 
'  2,478,250 
18,492,486 
117,918,000 

-7,162,433 
-8,747,200 
-3,498,000 

NORTH  DAKOtA 

mm\i  FUNDED  PAOCRAHS..* 

tCiA  CHAPTER  1 

ECIA  CHAPTER  II 
'  HANUtCAPfED 

VUCATIONAL  C  ADULT  ED. 

(SY  ai-12) 
8,722,739 
1,991,219 
2,288,94) 
2,630,977 

(SY  82'83l 
8,117,799 
2,270,080 
2,400,006 
2i309fl46 

ISY  83-84) 
3|0 13,360 
2,008,750 
1,681,909 
1*602,801 

-2,847,367 
97,531 
-607,040 
-1,028,176 

CURRENT  FUNnED  PROGRAMS. 
IHPACI  AID 

HEHAPILITATIOH  SERVICES 
SCHOllL  LUNCH 

(SY  OMl! 
7,316,082  . 
3,032,863 
8,717,000 

*  (SY  81-02 1 
6,001,667 
3,bfr4)038 
7,955,000 

(SY  82-831 
4,699,998 
2,097,918 
8,468,000  ' 

* 

-2,616,484 
-975,349 
-249,000 

OHIO 

FQR^AftD  FUNDED  PROCRAHS... 
fCI*  CHAPIER  I 
ECIA  CHAPTER  II 

HANDICAPPED 

VOCATIONAL  C  ACULT  ED.  . 

|»1    III  *'iF 

84,164,321 
29,208,19V 
90,S91,DB4 
39,933,013. 

88,279,957 
21,231,706 
92,998,929 
29,727,62) 

(SY  03-84) 

10,703,400 
.  37,128,860 
26,634,238 

-A,904,786 
-13,422,224 
-14,898,775  « 

CUHKENr  FUNDED  PKOGRAHS... 
.    IHPACT  All) 

REHAllfLITAIION  sehvuis 

SCHOOL  LUNCH 

(SY  00-01) 
7,118,559 
40,827,500 
131  ,050,000 

(SY  81-82) 
3,101,969 
41,247,169 
'  119,599,000 

(SY  B2-B1) 
1,407,152 
27,697,696 
127,305,000 

-9,711,407 
-13,129,004 
-3,745,000 

Hmmi  rD(KMiiiNMso(iai|)N 


fmm 


■V-  


PAGE  10  , 

NOV  m 


SCPM902,     '  POIGNIUL 

APMOPMATION     '  CONIIMIINQ  MS.  fMSIDEftPt  BUOGBT  DUUM  IDit 

fim  m  m  tmi  mn  m  >  ma  viak  ifi)  i^yai  mm' 
ncHDoi  yeAft  mi\  ischqui  yeam  xk-xx)  iioioqi  viaa  mt\ 


mmw  mm  prograhSik 

aU  CtUPTCR  ] 
eClA  CHAPTEH  n  ' 
.  (lANUlCAPPED 

V0U1IONH  i  ml  (0. 

(UltRtNl  MED  PKUWAHS... 
IHPACI  m 

SCHOOL  LtMCH 


'i$Y  11-62) 
10O)l,247 

illll*««ll|t4ft*il»|| 

ISYIO««lt 
2h3lT|962 

'43,B4hOOO 


'  ISY  12-03)  (SV93-BM 

39»M6tl»  '  24i4)lim 

9|ftY9|20O  WtM 
MMhm  llilHim  ' 

liT01,726  «it)»t1)9 

1 

•  •tilfif  •l9l«|tlHllM«liM***ltft««lifl  •iilll«l|l|»«llt 

tlYIH2)  UY 12-93) 

16f93f,6a9  12|297iUZ  rltOtOtOlO 

I2,977|4(4  9,714(07  '  *4»130,4flft 

40»049|O0O  42|627,000  -l,234,O0(| 


-Ut092|491 
-49,691 

-4,191,291 


mm 


PORHAHI^PUNDED  PaOCRAHS... 
tClA  CHAPUR  1 
ECIA  CHAPTER  II 
HANDICAPPED 
VOCAIIQNAL  C  ADUir  ED. 

ISY  Bl-62)  - 
28,221,492 
4,296,69U 
12,619,717 
7,908,938 

ISY  82783) 
|0|O34,779 
4,829,930 
13,021,773 
6,829,720 

(SY  83-84) 
18,806,093 
4,259,786 
9,122,916 
4,737,000 

•9,419,399 
-4l),909 
^3,493,201 
-3,170,736 

CUHRtNl  mm  PRDGRMS... 
IMPACT  A|^ 

HEHABUITAIIQN  SERVICES 
SCIiaUL  LUNCH 

ISY  ao-Bl) 

>  Z,BM,482 
9,114,932 
31,021,000 

ISY  81-B2) 
1,789,287 
9,208,221 

28,309,000 

(SY  82-83)  . 

l,26l,m 

6,183,370 
30,134,000 

-1,990,301  . 
-2,931,162 
•887,000. 

fENNSVLVANIA 

*     POat^ARD  PUNOED  PROCRAflS... 
HCIA  CtlAPm  I 
ECtA  CHAPtER  n 
IIANOICAPPEO 
VOCATIONAL  C  ADULT  ED. 

ISY  (1-B2I 
119,568,418 
20,340,163 
91,980,399 
39,413,994 

ISY  82-B3)  ^ 
122,023,320 
21,869,968 
93,701,637 
32,040,733 

.(17  83-84) 
78,967,329 
19,264,407 
.  37,621,148 
22,799,079 

-40,601,009 
-1,079,796 
-13,999,207 
-16,618,819 

CURHtNl  PUNOED  PROCRAHS,*. 
IHPACt  A^O 

HEHABUnATlOH  SERVICES 
S(H01)L  LUNCH 

(SY  BO-Slt 
7,614,026 
44  ,  992,2  94 
140,419,000 

ISY  ai-B2) 
2»829,011 
49,010,291 
128,149,000 

(SY  B2-BJ) 
1,118,902 
30,224,629 
136,406,000 

-6,499,124 
"14,327,669 
-4,013,000 

RllQOe  ISLAND  ^ 

paRHARi)  mm  procrans... 

eOA  CHAPTER  1 
ECU  CHAPTER  n 
HANDICAPPED 
VOCATIONAL  C  ADULT  ED. 

(SY8H2I 
9,894,096 
2,807,297 
4,293,020 
3,440,630 

ISY  82-B3) 
9,440,120 
2,278,080 
4,908,139 
2,896,379 

d 

(Sy  03-84) 
6,6&lf6|3 
2,008^790 
3,198,216 
2,010,406  . 

-3,243,20  3 
-798,507 
-1,134,804 
-1,430,22  5 

CURRENT  FUNDED  PROCRAHS,,, 
IMPACT  AID 

O  IRILITATTON  SERVICES 
ERLCWL  LUNCH 

ISY  80-81) 
2,433,409 
3,632,261 

io,9sj;ooo 

ISY  81-B2) 

li71B,273,v^ 
3,669,618 
9,660,000  :*' 

1  * 

ISY  B2-83I 
1,197,794 
2,464,168 

;  10,2U2«000 

-1,235,615  . 
-1,168,113 
-303,000 

> 


STMUl  or  FINIAL  lUOUf  tm  IDUCATION 

miCTio  tumm  ly  uau 


NOV  If!  2 


'   «pi  nil, 

APPDUPNIAIinN  CWIIMJIM'MI. 
FISCAL  YMK  tWi      PUCAL  VIAH  ItU 
IICIIUDL  YeAR  NK-XXI  iSCHUOi  YBAR  XX-MI 

PMtlOrHT'S  tlUOUf 
PIStAL  VIAA  itl) 
ItCllOOL  YIAK  HX-XXI 

FOflNnAl 
(ULLAtt  LOSS 

rv6i  TO  rv6) 
t 

aUUlM  CARUIINA 
FlIAUiAD  FUNDED  rROCMNS.*. 

ECU  imm  i 
KiA  CMApuR  n 
lUhuiCAPru) 

VllCAllllN'l  t  AlULT  ID* 

OY  »H2) 
»At]VT|AU 

t6,190tOAO 

ISY  IM3I 
S2t))9,Ma 
i.AttJAT 

n.totiis) 

10iBI7tl22 

ISY  a)-«4l 
94,178,m 

»»76(),J47 
Ut9a6|4»* 

7|1«,»77 

-16,018,686 
-736,609 
-4,203,964 
-9,121,023 

tURKCNf  MtMKD  PPOMAHS.,, 
IHCACT  AlU 

MttMAlLifATlUN  KAVICES 
ICNIOL  LtMCH 

!5y  io^Jii 

l.lAliMl 

(lY  11-121 

I9,SB1*3U 
i2t44VfOO0 

ISY  Bi-ast 
t,sa),9i7 

10 1441,964 
4Ai47},000 

-4,797,624 
-4,999,869 
-1,9*6(000. 

fbmM  FUffiEO  PflUUAMS.., 
tCiA  CHAPIGR  I 

FciA  cmm  i\ 

lUNnlCAPPEO 
VUCAIIONAL  t  ACULT  [D» 

ISY  M-I2I 

t,oaai2io 

2iOD),«AI 
2|9II|IA4 

2,7a3,m 

ISY 

9iin,4Ai 
2,2Ti>oao 

2r«10tlf2 
'2iU2|2» 

ISV6J-64I 

4,160,942  -2,6Mi64a 
2,004,790  4.902 
l,642,m  ,  -i4f*l42 
1*695,164  1  '  -1,086,644 

cwHtftr  fmiQ  PRouAhS*.. 

IrtPACT  AID  * 
HIMAUlinAltON  SCRVICIS 

'    SCHOOl  IWCH 

ISY  aa-4ii 

iii  ii-i2i 

12,9S9ie41 
3tm|048 

io,(oziOoa 

ISY  61-831 
9,661,43? 
2,13),41I 

11>184,000 

-4,416,516  , 
-liOUi32i 
-332,000 

IcN'ltSIEE 

mmO  NN()(U  PKUG^AHS.t. 
KIA  CHAP  TEA  I 
(CIA  CHAPm  11 
HAfN)ICAPP(D 
VUCATIONAl  t  mil  ED. 

ISY  BH2I 

7t«A2t95l 
22)113)851 
l7f4Mt«*l 

1 

(SY  12-131 
61fll2,43S 
«,f)0,07A 
23,179,423 
14,aT9,U) 

(SV  6)^641 
42,916,269 
7,661,990 
14*379,697 
10,321,410 

-2l,7W,0il 
10,439 
-4,737,994 
-7,116.631 

CURKtNl  f\lHm  PhUGKAHS.i.  . 
INPACI  AID 
'     KdlAUllllAllON  S^RVICFS 
SCHOOL  LUTKIl 

ISY  ao-au 

6f32&tZa6 
7a,366|DI)0 

ISY  Bl-a2l 
2,702,220 
2liiT9,4a2 
7l,S|6,OO0 

ISV  62-e3> 
760 1 641 
l4,99T,6af 
74*124,000 

^,949,U0 
-^,901,019 
-2,240,000 

IIKAS 

"FDflWAllO  FtJNO(D  PAUUAHI.i. 
CCIA  CHAPUR  1 
ECtA  CMAPTEH  U 
HANDICAPPED 
VaCAflONAL  C  ADULMD. 

ISY  Bl-a2l 

2T,27I»7W 
6T,*90,2W 
47|306,U2 

ISY  82-631 
234,«Sl,n2 
26,840,493 
*9,0f9,90& 
39,912f&66 

ISY  63-64) 
199,948,611 
29,427,499 
46,408,939 
27,710,720 

•63,946,692 
-1,649.331 
M9,08 1,670 
•  -19,999,422 

mum  mm  p'itaStAHS..^ 

WPACT  Atn 
<     kl;MAIll).nAllDU  SIRVICES 
SCHOIH  IWICH 

ISY  eo^n 

3a>397|2A8 
52,320.079 

ISY  tl-621 
19,n2iU9 
92,a)7<6ai 
*  t 

ISY  62-831 
11*944,210 
'    39*494  ,  392 

■ 

M^l           ■  I"        ™"  ■  

-16,891,038  . 
-16,629.727 

• 

ERIC         '  , 

80 

* 

1 

1 

9 

MtlDNH  rUIMtinN  MSDCIAflON 


ium  0^  mm  mm  m  mk\m 
ii^iicTio  mm  IV  tuTi 


NOV  w 


tirf  m 

kfmmm     mmm%tu  nmrnntimii 

MICH  VIAN  m  *        VIAH  Mil     MICH  VIM  llH 

iKHtwi.  v«An  M-m  mm.  vwn  xx-xxi  (icntxii  m  mi) 


rm  TO  M« 


ilJihOlUpriO        '                 I.SIMW           MM.MT           JtlOJt  J          -^i  jji 

 tlto'o  M.MMM*  M*MMM«MIM  t»MMt»  »f  .,„.  i  M          II  »»  »l  !•  ••••»••  M» 

imm  PuNoto  ftiocHWiM.          liv  io-»ll       ,  IJV  ii-iil        liv  iMil 

IHP*CT  A|0                              T»074,IJ9             9.»*i4*7            l,7W.m            "^'J  {»  . 
dMUMUTMION  HilVICeS               6,3)I,9M            ti2»l.0*e    •        *»2»'J»J  ''iJ 
'jttipUUUHCH                           Il.07»,000            W.Jii.tlOO           20,477,000  -AOi.OOO 

VIIWONT 

FORU/iKD  NNDCD  rKOGaHHt.i. 
iClA  CMAMER  1  .  / 

ItANblUffED 
VUailONAL' t  AUIL1  ED. 

1 

tlY  IH2I 
4.mi07l 
1,809,730 
],4l7,7tO 
2,094,83) 

ISY  B2H3I 
».484,494 
2,27B|0B0 
3,572,087 
1,79I,H7  , 

ISY  83-84) 
3,199,103 
2iOO«,7»0 
2,902,497 
1,248,404 

-1,696,968 
199,012 
-985,10) 
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Chainnan  PKimiNS/ThaJik  you  veiTK^^m 
.ments         •  . 

Our  next  witness  is  Mr.  Harold  Ra^blds,  commissioner  of  educa- 
tion and  cultural  services  in- the  State  of  Maine.  We  are  dejjghted 
to  welcome  you.  : 

STATEMENT  OF  HAROLD  RAYNOLDS,  COMMISSIONER  OF  EDUCA- 
'  TION,  STATE  OF  MAINE,  REPRESENTING  THE  CQUNCIL  OF 
CHIEF  STATE  SCHOOL  OFFICERS  .       v  ^ 

Mr.  Raynolds.  It  is  a  pleasure  to  be  here. 

I  feel  I  am  on  a  mission  of  making  common  Cause  from  the 
'northland  because  this  bill  represents  a  direction  which  ^we  have 
been  in  before,  as  you  know  so  well,  Mr.  Chairman,  but  have 
strayed  from,  in  my  opinion, 'in  the  last  several  years^  and  that  is 
the  enunciation,  the  identification,  the  perception  at  the  national 
level  by.  tiiose  who  lead  us  at  the  national  level  of  the  very  serioufe 
needs  we  hav^  in  education  and  in  so  doing,  suggesting  some  of 
those  important  priorities  for  the  Nation  with  regard  to  the  deveP 
opment  of  education.  ^ 

.Sk>  I  am  here  on  a  mission  of  common  cause.  I  am  Harold 
Raynolds,  commissioner  of  education  for  the  State  of  Maine,  here 
representing  the  coimcil  of  chief  State  sclibpl  officers.  The  council 
is  an  independent  organization  composed  of  the  commissioners  and 
superintendents  of  education  from  each  of , the  50  States,  6  extrat^r- . 
ritorial  jurisdictionsr  and  the  District  of  Coluinbia,; 

I  am  not  going  to  read  my  testimony.  I  will  point  to  the  places' 
that  I  think  are^very  important  in  it. 

I  would  likei     carry  for  a  momeQt  or  two  the  theme  that  I  tried*  i 
to  start  with,  my  concern  for  the  ajfeistance  and  thi^adirection  of  th?;^ 
^national  Government  acting,  of  course  through  tne  Congr^,  t6# 
identify  those  things  which  have  high  national  priority.  7* 

How  can  a  Nation  with  6  percent  of  the  population  of  the  wprldT 
dropping  to,  4  percent  by  the  year  2000  suiyive,  lead,  without  recog- 
nizing what  a  most  important  resource  we  nave. 

*  I  had  the  good  chance  last  night  to  ^tch  public  television's 
Nova  performance.  This  v^eek  in  Maine  it  was  a  man^  whom  I  haye 
met,  who  is  a  Nobel  laureate,  Richard  Feinman^He  spoke  for  an  , 
l\our  about  his  own  exi)6riences  as  a  6dehtistrlle^l]i.d  aii  opportu^ 
nity  which  I  ain  not  sure  all  the  children  in  ||je^^United  States 

*  have,  to  explore,  to  play,  to  develop  his  mind  eu;oulid  and  about 
■  ideas.'  ■         ,.■■■>    .v     •  ■  ■  *  ■  '-^  ■         .  -  ^  '''' 

It  was  a  very,  very  powerful  performance.  It  suggested  that  he 
was  communicating  the  jbys  of  finding  things  out.  He  was  inven- 
tive, creative*,  a  delightful  kind  of  free  play  of  the/ mind^  for  an  r 
hour.  He  has  a  special  idvay  of  looking' at  things,  just  as  paath,  sci- 

>^npB^  _and;fore^  provide  us  with  a  specml  way  of  lo^- 

ing'at  thihgs:  ■  •       .  ' 

:  I  fitecsugg^ting  as  a >r^i^t  oif  that  little  aside, that  the  nation^ 
n^^^^i^  i^^^  heard  much;  ^bqut  capital  for-/ 

S  parti(5ulfllrly  dicing  the  last  several  hours,  but  throughout 
our  national  histoiry  we  have  heard  about  caipital  formation.  I  sug- 
gest that  your  Mil  is  an  important  step  toward  intellectual  capital 
fotmatibn^  whicn  is  in  my  judgment  more  important  than  the  other  . 


84 


kind  of  capital  formation,  becauie  f he  other  will  not  have  the  sig- 
nificance that  it  should  have  if  haven't  formed  our  intellectual 
capitalization.  '^^^  /  ■ 

1  will  move  to  pertain  segjnents  of  my  te8timony«;;fe  which  I 
would  like  to  call  your  atten§on.  My  purpose  is  to  suimnarize  the 
views  of  the  council  of  chief  Sto^  school  officers  regarding  the  na- 
tional crisis  we  face  in  math,  soence,  foreign  languajge,  and  tech- 
nology education,  and  to  provide  some  specific  reactions  to^his  par-' 
ticular  bill. 

The  council  believes^that  the  prjbblems  of  improving  mathematics 
and  science^ and  foreign  language  instruction  can  be  most  effective- 
ly addressed  at  the  national  leyel  by  Federal  action.  We  provide  ^ 
number  of  other  coxmnents  through  here,  but  1  am  going  to  page  6 
in  this  and  pick  up  on  some. of  the  short-term  issues  which  I  want 
to  identify  and  which  you?%ve  already  come  on  through  your  con-- 
sideration  of  this  legisfaifcjbn^ 

'The- first,  and  it  has  already  been  referred  to  by  a  number  6f 
others  testifying  tnefore  me,  is  the  question  of  teacher  supply,  and  I 
want  to  underlme  a  word- which  has  not  alwa^  been  attached  to 
that,  that  is  teacher  quality.  Supply  is  not  sufficient,  even  if  solved, 
unless  we  have  addressed  very  carefully  the  question  of  quality. 

The  second  short  range  issue  of  real  concern  is  equity  and  excel- 
lence/There  is  no  excellence  without  equity.  I  am  very  much  con- 
d^ed  that  this  bill  will. help  all  young  people— all  young  people  • 
b&ome  scientifically  literate  and  mathematically  competent.  And 
ap  issue  which  you  have  discussed,  the  question  of  going  either  the 
road  of  divitog  all  of  the  different  groups,  sometimes  referred  to 
as  the  turf  problem  or  trying  to  find  a  way  to  bring  people  together 
to  make  that  common  cause  from  all  of  their  different  perspectives. 
;  That  is  the  effective-school  movement  wKich  is  now  widespriead 
throughout  the  United  States,  apd  there  is  my  third  concern,  can 
we  concentrate  oh  efforts  to  collaBqrate  to  bring  together  those  var- 
ious resources.  " 

I  want  to  return  to  some  specific  suggestions,  my  pa^^T.Wortu- 
viiately.  Members  of  Congress,  including 'specifically  the^|^hairman 
-1^  of  thiS;  committee,  have  recognized^  the  Scope  and 

natixre  of  the  problems  we  face.  We  have  identified  several  out- 
standin^g  issues  raised  by  the  bill  as  presently  drafted,  and  I  want 
to  offer  a  couple  of  reconMnendations  with  the  full  understanding 
that  there  are  staff  members  and  members^of  the  coimcil  of  chief 
State<  school  offieers  who  would  be  happy  to  try  to  help  amplify, 
discuss,  relate,  work  on  these  recommendations.    .  '  , 

One,  under  the  legislation  as  drafked,/the  limited  funds  autho'r- 
i5j^  would  be  likely  to  be  too  diffused  to  accomplish  the  purposes  of 
the  bm»  With  that  in  mind,  I  suggest  there  are  spme  other  possi- 
bilities for  concentrathigj  i^bse  funds. 

One  would  be  a  comj^titiye- grants  model.  Another  would  be  a 
model  leveraging  fiinds  !tKr0tigh  in-kind  matdung  and  insensitive 
bonuses.  A  third  woiild^hfe- i^^vcH^  the  distribution  of  funds. 
One  method  for  increlimM^th^  ta  of-*he  funds  in  areas  of 

greatest' need  while  still  Jmsurihg  that  all  would  participate  would 
be  to  reserve  a  larger  portion  of  the  funds  at  the  State  level*.- 

Here  again  is  an  old  turf  issue.  State  or  local  level.  I  raise  it  be- 
cause I  think  there  are  possibilities  for  cooperation  at  that  level 


and  among  those  varioua  groups/that^might  raise  the  turf  issue. 
Funds  reserved  at  the  State  level  can  be  earmarked  for  both  State 
level  activiti^Quch  as  insufficient  teacher,  development  and  for  use 
at  the  local  level  according  to  the  State-developed  criteria. 

A  fourth  concern,  ist  the /tfiurigeting  of  areas  of. need;  ^We  suggest 
that  tiie  formula  could  hefiar^ete^  more  precisely  using  different 
factors — poverty,  fore ;e3ULnlpl<pi  m^  of  the  teacher  shortage, 
for  example, .'wnatever  measures  are  .used  should  be  considered  in 
light  of  the  three  mcgorVissues  which  J  |ried  to  identify  just  ia 
moment  or  two  ago.  -^/^^ 

We  would  furthfer  suj^gSst  Vety  strongly  that  the  provision  of  the 
current  bill  which  calls  for  the  Secretaiy  if  Education  to  develop 
the  criteria  for  distributing  25  percent  of  the^funds  to  local  district 
is  totcdlv  iiiappropriate.  Tins  isTthis  qu^ 

A  Gmi  suggestion  is  the  use'  of  penormanc^  and  bonuses.  That  is 
another  model  >which  might  be  helpful  in  making  a  greater  impact 

Jwith  the  dpllafirlft!&t  are  available  m  this  bill. 

^  A  second  m^pr  issue  is  that\lithited  State  irole.  We  believe  that 
that'  role  is  inadequate^  to  inee;t  both  the  respbiisibilities  of  the 
States  and  to  naeet  the  needs  ^iddressed  in  the  pill.  Thexpromise  of 
programs  ftmd^rurider^he>b       provide  meaningful  assistance  in 

/addressing*  the  thre^  fuiideunen^  and 
quality,  cooiymation, 

by  an'  $nhanclQ^15iat^  ^le-  v  nj^':^ ■ '  ^^^l'" ^'v^-'  ■  '  /' "  ■ 

This  could  be  ^accjoiriplish^^^ 
funds  to  coordinate  ^"^^  a  larger  role 

in  in-seryice  ti^dfiifi^  IHoW  Stkte^i^  to  ^c^^  activi- 
ties directly;;  Stiafes  .prbjidde  a  ;li;9£^:^^ 

particularly  tTterough  I  sja^    tliings^^^^l^  cooperative  ef- 

ibrt^  with  the  mniv^ijtiesi:^^^  must.'nelp  insure 

equity  andi^xceUende^r^- ''O;^^^ 

A  third  ifsue.we  !th^  foi^  may  not^ad- 

dress  adequately  is  t^e"  issii^  qCi^  ^^PP^  quality.  Let  me 
cite>  some  8ygg(^tioM>  vsuggiest  fuSneling  a  larger  por- 

tion of  part"B  funds  r^to  BO^^^  i^titutes.  We  sugj^est  author; 
izing  a  i)rogram  of  fellbwsl^sjfc^^^^  faculty,  providing  inilJ^il- 

tives  torMlA's  tb  give^  t^^  contracts,  as  an  e?:ample,  of  a 

possibility..^W6^sugg^t|te^^  dev^elopment  on 

equity  issui^s/^vThose  ciftb^j^  suggj^stibM  which  meet*  that 

issue./.-  ^-  . 

A  fourth  i&ue,  aaj^^lS^  bill  sj&iOuld  pirovide^ 

adequate  mecha^nigmpf  tot/^  have  '^jeajpd  thii^ 

about^that.  -We^jSbTttey^^  stfcngly  that  no^  activity  in  education 
should  go  unex^tmi^i^,  and  that  is  an  important  factor.  States 
should  be  ^ven  r^st^^hsibility  and  authority  for  insuring  that  prcK 
gram  quality.  /  <.y  'v;,y^         .  '  /  ' 

It  is  imjp>ra(n;icm^':'to^  the 'Nation's  .16,000  local  school  systenis 
to  deal  directivy  /v^^  *|!ederal  Education  Department.  At  7  the 
same  tim^i  Federal  ^ucation  pro-ams  must  meet  State  and  local 
educational' aud^]^^  ability  standards. ^^e  think  agcdunt- 

abiUty  jstendards  '^^  the  fonri  of  performance  stcfidafdft 

and  iuc0ntives.;t/:A^_:;;:^-^'  ■ 

My  last  and  one  I  have  been  leading  to  is  that  we  are  con- 

cern^ that  for  the        considerable  objective  which  you  have  laid 


out,  the  proposed  level  of  authorizations  cont£^|||^pi^eJbill  is  in- 
adequate to  address  the  problems  we  face:  ■•"^^^P*v'.  \ 

The  council  recognizes  the  budget  restraflSHSpRed  by  the  Con- 
gress, yet  the  funding  levels  proposed  in  both'paife^A  and  B  of  thip 
bill  are  insufficient  to  deal  substantively  on  a^hationwide  basis 
with  ^y  of  even  the  most  basic  problem^  we  have  Identified.  . 
^    ;The  only  suggestion  we  can  offer  is  that  you  seriously  consider 
^Tincreiuaing  authorization  levels  contained  in  the  bill.  I  realize  how 
^diflTicult  a  suggestion  that^eally  is.  .    ,  .  ^c  ox  * 

^     By  Way  of  conclu8io%  theth;'  members  of  the  council  of  chief  btate 
School  officers,  and  I  in  particular,  want  to  commend  the  chairman, 
members  of  the  committee,  all  those  who  have  sponsored  JJiis  bill, 
for  addressing  the  very  real  problems  we  face  in  attempting  to  pre- 
serve national 'fecurity  and  economic  strength  through  education^ 

improvements.  M.     „       i      -x  i 

I  go  back  to  where  I  started.  The  question  of  mtellectual  capital 
formation  is  the  most  sij^iificant  activity  that  our  schools  and  our 
educational  enterprises  can  undertake  as  far  as  I  airi  concerned, 
^nd  for  that  reason  we^are  ready  to  work  with  you  and  with"  other 
organizatibns  to  make  sure  that  this  m^'or  national  issue  is  ad-^ 
dressed  effectively  and  thoughtfully. 
Thank'you  very  much.  ^ 
[Prepared  statement  of  Harold  Raynolds  follows:] 

Prepared  Statement  of  Harold  Raynolds,  Commissioner  of  Education,  State  of 
;    Maine,  Representing  the  Council  of  Chief  State  School  Officers 

/  ,  L  INTRODUCtlON 

Mr.  Chairman,  1  am  Harold  Raynolds,  Commissioner  of  Education  for  the  stete  of 
Maine.  I  am  here  today  representing -the  Council  of  Chief  State  School  Officers 
(CCSSO).  The  Council  is  an  independent  organization  composed  of  the  commissioner 
and  superintendents  of  education  from  each  of  the  fifty  "Stated,  six  extra-terntbnal 
jurisdictions,  and  the  District  of  Columbia.  Members  of  th^^Cbjincil  are  the  principal  » 

-\  administrative  officers  of  the  public  school  systems  in  each  state,  and  as  such  bear  a 
heavy  responsibility,  along  with  our  colleagues  at  the  local  J^evel,  for  helpmg  to 

.  insure  that  our  children  are  well  served  by  the  nation's  educational  systems. 
V  The  purp«^  of  toy  appearance  today  are  to  summarize  the  views  of  the  Council 
-  ^garding  the  national  cnAs  we  fade  in; mathematics,  science,  foreign  langu^e,  and 
technology  education,  kid  "to  providerrsome  -specificg^         to  HR  30,  mcluding 
-  suggestions  regaxtGi^  ways  the.  bill  could  be  streirgtHened.  The  Council  behoves  that 
the  problems  of  imj|ii:;wing.mathemati£s,  and  Bciexice  education,  and  foreign  language 
instruction  can  be'most  ^ectively  addressed  at  the  national  level  by  federal  .action. 
At  the  same  time,  our  Cooiiments  are  based  on  the  premise  that  the  possibly  effec- 
tive approaches  to  this  natitij^  problem  ^depend  on  support  irorn.  every  governmen- 
tal level,  and  recognition  xlS  su^  solutibns  mu^^ 

context  of  state  and  local  heedsi^  v  ^  '  ^  ^ 

"  n.  CCSSO  VIEWS  lilK  PROBUM  ' 

^  The  Council's  view^  of  the  dimensions  of  th^^ational; 'problem  we  face  m  math- 
ematics/science/foreign language/technology  MtetfUction  be  expre^^m  the 
form  of  a  series  of  propositions  which  we  believe^  can  form  the.basis  for (to^propn- 
ate  national  policy.  These  propositions,  supported  by  the  rationale  for  cached  spe- 
cific recommendations,  are  discussed  more  fully  in  the  Council  s  policy  stetement, 
"Need  for  a  New  'National  Defense  Education  Act/ j'  a  copy  of  which  is  appended  to  v 
each  copy  of  this  statement   ,    •       ^       ^  .  ,  .   ^  ^. 

Proposition  One:  There  is  a  federal  role  m  support  of  improved  instruction  m 
matiiematicB  and  science.  .  /  ;  ^     j  x  j 

During  the  19808,  the  United  States  will  experience  an  acceleratmg  trend  toward  - 
a  focus  on  high  technology  industries,  while  also  facing.the  challenge  of  mcreasing; 
our  national  security  andrevitalizing  basic  industries.  Our  future  security  and  phys- 
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ical  and  gnomic  woll-boing  will  depend  on  how  well  America  manages  the  taak  of 
investing  in  the^uc&tion  of  tomorrow's  citizens.  ^ 

Proposition  Two:  The  elements  of  federal  legislation  should  include:  Jncentives  to 
increase  the  supply  and  upgrade  the  quality  of  the  teaching  profession,  funds  for 
emiipment.  support  foryouth  activities,  and  support  for  other  activities. 
^  X  ou  will  hear,  Mr.  dhairman,  throughout  these  hearings  about  the  scope  of  the 
problems  faced  by  our  schools.  Let  me  simply  point' out  a  few  examples:  th&  state  of 
California  estimates  an  annual  need  for  at  least  1500  additional  secondary  science 
and  ^mathematics  teachers  simply  to  cope  with  existing  shortages.  Similarly,  some 
school  districts  in  Maryland  are  unable  to  find' a  single  trained,  certified  physics 
teacher  to  staff  existing  high  school  programs.  This  story  is  repeated  throughout  the 
country:  too  few  qualified  teachers  and  too  little  equipment  is  available  to  teach  sci- 
ence, mathematics  and  technolo^cal  subjects  adequately.  Recent  figures  from  the 
National  Science  Foundation  indicate  that,  nationvnde,.  16  percent  of  all  elementary 
school  teachers  are  hot  sufficiently  prepared, to  provide  basic  training  in  science  and 
mathematics.  At  the  same  time,  the  federal  government's  commitment  to  research 
and  training  in  science  education  has  declined  to  almost  nothing  since  the  1960s. 

Proposition  Three:  Support  for  foreign  language  instruction  is  part  of  the  federal 
nAe  in  support  of  education.  '  j 

The  Council  believes  that  national  security  requires  that  we  be  able  to  understand 
mcyor  world  cultures  and  political  groups,  and  that  trade  and  economic  development 
in  a  global  economy  depend  on  our  ability  to  communicate  with  trading  partners. 
For  tnese^asons,  we  believe  steps  must  be  taken  to  reverse  the  current  decline  in 
the,  foreigftlanguage  proficiency  of'tho  American  public.  This  is  an  aporopriate  area 
for  federal  support  and  action,  as  numerous  members  of  this  Coniinittee  have  al- 
ready indicated  through  the  years.  ^4 
^Proposition  Four:  Federal  support  for  math/science/technology  e^dation  should 
be  adminis^red  through  states,  should  be  coordinated  with  the  numerous  state-level 
initiatives  in  this  &rea,  and  should  be- of  sufficient  scope  to  have  a  slgnificant  impact 
on  the  nation's  schools.  s"^  '  -  ^  '^'^'^f^"'^  ' 

Recent  surveys  by  the  Education  Commission  of  the  States -Ihoic^te,  that,  out  of 
nearly  forty  states  queried,  all  are,  implementing  programs  to  itrt*prave;educational 
quality.  Such  programs  include:  new  science/matnematics  curricula,  insw^c^  teach- 
.  er  training,  increased  use  of  computers  in  the  classroom,  and  providing  special  pror 
grams  to  enhance  teacher  supply  and  quality.  Kentucky,  for  exampl^^^as  initiated - 
at  the  state  level  a  student  loah  forgiveness  program  for  future  r  ^^^" — j  -^-i^t^. 
ematics  teachers.  At  the  same  time,  states  have  widely  varying  m 
State,  for  example,  57  percent  of  high  school  students  following;2tii^^ 
take  three  or  moj^<e  years' of  science,  while  only  41  percent  of  such  gti^ 
ly  take  as  much '  science.  Surveys' also  indicate  that  spience  teacndt'^ 
by  discipline  and  geographic  area*  National  legislationp  thereforerini 
flexibility  for  state^and  local  education  eigencies  to  be  able  to  r"^ 
of  their  own  great^  needs.      '   -r?,        •  K-nra^^^^ 

Proposition  Five:  The  federcd  f<^i^ttt»ii3^  math/science/5>8H|ti  language 

technology  education  is  linked  tQ*tl^reaj^j^^  of  hu!man  qapital  devel- 

opment generally,  as  well  as  fc^t^Pffife^  personnel  prepara- 

tion. Traming  for  high  technol<^rt^fe^^^|Ott^;^a|l^^  and  de- 

fense jSreparedn^  are  inteira^t^- a  voicatidnal-technical 
education  programs  can  conm^j^Ba^^^  of  the  military 

services  through  specific  traiiim^pn^^t^u^ftey^td  M  Special- 
ty <MOS)  needs.  Both  the  privlat^^^r^^dSie^di^fe  can  contrib- 
ute to  and  benefit  from  national  p^^^ci^^^  , 

The  number  of  young  people  fis^Iishiaiikm  of  *he  natioa  for  a 

better  qualified  technical  workforce  are  j^ell  docucaentcSd."  Retraining  of  the  existing 
workforce,  will  be  important^  but  much^will.  depend  on  the  types  of  training  received 
by  young  people  enterinpf  the  workforce.  There  must  be  increased  coordmation  of 
resources  among  the  mihtary,  the  i^ate  sector,  and  all  levels  of  educational  insti- 
tutions.f  The  Council  has  developed  a  number  of  recom,mendations  for  wa3rB  to  stimu- 
late such  coordination,  many  of  which  could  be  ajpl^Hed^tp  HR  30  and  which  are  ^Ib-. 
cti^aed  in  our  statement  Others  are  to  be  foun^jLjo^ithe^^^  statement  attached  to  i 
copies  of  the  statement.  '^^'/''^^^li^f^^^ '  ' 

Proposition  Six:  Both-  federal  and  state  efforts: jt^^^mi  instruction  in 

math,  science,  technical  fields  and  foreign  langus^^eftw^BjTd  have  a  significant  focus 
on?  increasing  access  and  equity.  The  particular  needs  of  ivomen  and  minorities  must 
be  addressed  in  this  national  effort.  ^  /''fl^' 

The  Council  believes  that  excellence  in  education  means  increased, CK^uit}^.  Histori- 
cally, women  and  minorities  have  b^n  pinderrepresented  in  technicaT  fields  pf 
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Btudy.  For  example,  a  1980  estimate  by  the  National  Center  for  Education  Statistics 
places  the  proportion  of  females  taking  three  or  more  years  of  mathematics  in  high 
school  at  only  26  percent.  Sixty  percent  of  while  students  take  geometry,  but  only 
89  percent  of'black  students  do  so.  Women  and  minorities  together  make  up  more 
than  60  percent  of  the  population,  but  a  mere  five  to  ten  percent  "of  the  nation  s 
engineers.  It  is  part  of  the  federal  role  in  support  pU 'education,  and  the  responsibil- 
ities of  state  and  local  education  authorities,  to  flnd^ayiB  to  take  advantage  of  this  • 

resource.  ;  V '  '"  '   ,     •  ^  N 

Proposition  Seven:  Federal  legislation  to  support  mathematics,  science,  foreign 
language,  and  technical  instruction  must  incorporate  and  assure  an  adequate  level 
of  fmancial  support  .     '  ,      .  j  j  ^ 

Previous  federal  efforts  in  the  mathematics  and  science  areas  have  beSn  funded  at 
fairly  modest  levela  Even  the  first  incarnation  of  the  National  Defense  Education 
Act  was  only  modestly  funded.  The  Council  believes  that  federal  education  pro^ 
grams  which  in  the  past  have  been  accused  of  "failure"  have  often  simply  been  in- 
adequately funded.  A  successful  federal  program,  ECIA  Chapter  I,  is  funded  at  a 
'  level  which  provides  about  $460  support  for  each  child  servea.  Yet,  it  is  a  tarp^ted 
program  which  only  serves  about  halfj)f  those  eligible,  and  the  eligible  population  is 
relatively  small.  We  believe  the  level  of  Federal  effort  in  support  of  mathematics, 
science,  foreign  language  and  technological  instruction  should  be  at  least  on  the 
same  order  of  magmtude  as  ECIA  Chapter  I.  ^     ,.  , 

The  point,  therefore^  is  that  for  any  significant  positive  efforts  to  be  realiz^». 
funding  must  be  at  the  level  of  billions  rather  than  millions.  In  addition,  a  program 
must  have  continuity  of  funding  over  a  period  of  several  years  in  order  to  be  inte- 
grated  into  local  anci  state  efforts.  We  recugulze  the  t^eveie  budget  constraints  facing — 
the  federal  government,  but -we  also  must  urge  the  Congress  to  recognize  the  scope 
of  this  national  problem.  '  . 

■  UI.  WHAT  ABE  THE  MOST  SIGNIFICANT  SHORT-TOtfE  ISSUES? 

As  I  said,  the  Council  recognizes  the  budget  constraints  facing  the  Congress.  At 
the  same  time,  we  believe  that  both  the  scale  and  the  substantive  aspects  of  the 
problems  we  face  are  beyond  the  capacity  oLany  single  piece  of  legislation  to  con- 
front. Therefore,  we  have  identified  wHst  we  believe  to  be  the  three  most  significant 
'  short-term  problems  in  the  speciHc  'area  of  mathematics  and  science, instruction  in 
.  elementary  and  secondary  schools:  .  '.  , 

One:  Teacher  supply  and  ^iw/iO'^^-^ur^  problem  iis  that  there  are  simply  not 
enough  trained  and[  qualified  sciince  and  math  teachers  available.  Tlj^e^lack  of*ade-  ^ 
quate  numbers  of  teacher"  forces  the  use  of  untrained  teachers.  Untrmned  teachers, 
besides  the  possibly  poorer  instruction  they  are  able  to  provide,  help  to  exacerbate 
the  problem  of  too  few  science  and  mathematics  msjors. 

Twa  Equity  and  excellencc—Aa  I  have  noted,  edurational  exoellence  me-Mxs 
equity:  we  need  new  curricula  which  match  the  stqg^^f^fijuldren's  intellect ual^e- 
velopment;  we  need  new  science  and  mathematics  e4f@^mi^t!  we  need,'mpst  of 
to  have  the  means  at  hand  to  help  all  young  peopljiiSgirS™  hleratd 
and  mathematically  compet^t.  . 

Three:  Coordination  among  ihstitutiona,-— The  prdbXem^we  face  are  not  umque  to 
schools,  and  cannot  be  solv^  by  state  and  lo^fal  edu^^m  agendlas  albh^^^^  Gfecause 
the  problems  we  face  involve  every  part  of  our  econoc^jpid  educational  stricture, 
each  level  of  govemmetnt  and  social  institution  must  help.  Poetaecohdary  edUjpation- 
al  institutions,  the  private  sector,  and  government— including  the^-miMtaiy--must 
all  be  called  upon  to  provide  assistance,  support,  and  cooperation  ^th  the  schools  in 
efforts  to  address  these  problems.  ' 

■     '  '  ^  ■  "         ^"^^i'.-"'  ■    "  if-- 

nr.  SPECIFIC  SUOOESnONS  A&OTH.R.  30    ,      ^  f^iL-^S^ 

Fortunately,  members  of  Congress,  including  specifically:  the^Chairman  ang.^^J^m- 
hers  of  this  l^mniittee,  have  recognized  the  scppb  and  nature  of  the  probl^in%%e 
face.  H.R.  30  addresses,  in  some  way,  many  parts  of  the  issues  which  I  hav©"di^^^ 
cussed.  At  the  same  time,  we  believe  that  tife  promise  of  the  bill  could  be^rt^alizted;'' 
more  effectively  by  adopting  some  of  the  suggestions  discussed  below.  We  haVis-ifen-i 
tified  six  outstancfing  issues  raised  by  the  bulas  presently  drafted,  and  offer  sievey^.' 
s  recommendations  for  ways  to  address  each  issue.  We  are  not  supporting  any  one, or 
/  these  recommendations  to  the  exclusion  of  the  others,  but  rather  believe  that  each':, 
should  be  explored  before  the  committee  commits  itself  to  one  plan  of  .legislation 
action. 

Issue  One:  Under  the  legislation  as  drafted,  th^  limited  fimds  authorized  would  be 
likely  to  be  too  diffused  to  accomplish  the  purposes  of  the  bill.  It  would  eiihan<>Bjhe 
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pitMpecU  for  Kuooeos  for  programa  under  the  bill  if  funds  could  be  more  preciBely 
targeted  to  the  areas  of  greatest  heed  in  the  country,  and  to  the  aspects  of  Uie  prob- 
lem which  are  identifiedb/  states  and  localities  as  being  most  difficult.  At  least  five 
additional  possibilities,  eadh.of  which  would  taiget  Amos  more  precisely  on  problem 
areas,  should  be  considered  as  you  develop  this  legislation  farther: 

Competitive  grants  modeL^VvbUc  Law  90-35,  the  Education  Frofessiona  Develop- 
ment Act,  was  developed  to  improve  the  qualitv  of  teaching  and  to  help  meet  criti- 
cal shortages  of  adequatelv  trained  personnel  through  the  identification  of  needs  in 
a  state  plan.  The  bUl  called  for  a  state  plan  to  meet  Btate  needs.  In  many  cases, 
these  plans  were  administered  by  state  education  agencies  through  the  use  of  com- 
petitive ipwts  which  focused  Amds  on  local  areas  with  the  greatest  needs. 

Matching  funds  model— It  is  our  belief  that  the  bill  could  have  greater  impact  if 
funds  under  the  Act  could  leverage  other  federal,  state  or  local  funds.  We  thixik  that 
the  Committee  should  consider  requiring  matching  funds  from  other  sourd^  ih  both 
Parts  A  and  B  of  the  bill.  In  Part  A,  a  matching  requirement  of  up  to  60  percent 
would  not  be  unreasonable,  and  would  significant^  increase  the  impact  of  funds  de- 
voted to  this  problem.  Federal  (unding,  such  as  ECEA  (^pter  Two,  Vocational  Edu- 
cation Act,  ECIA  Chapter  One,  and  special  education  could  be  allowed  to  be  counted 
as  matching  funds.  Additionally,  state  and  local  funds  or  in-kind  contributions, 
along  with  funds  received  from  local  business  and  industry,  would  count  as  match- 
ing funds. 

Change  the  distribution  of  funds, — One  method  of  increasing  the  t^eting  of  the 
funds  on  areas  of  greatest  need,  while  still  insuring  that  r^l  wdidif  participate, 
would  be  to  reserve  a  larger  proportion  of  the  funds  at  the  st^i^I^ek  ii.6^3&^per- 
*  cent  division  would  be  appropriate.  Fuinds  reserved  at  the  state  level liould  be  ear- 
— marked  for  both  state  level  activities,  such  as  inservice  teacher  development  efforts^ 
and  for,  use  at  the  local  level  according  to  state^eveloped  criteria. 

Tar^t  the  basic  intrastate  distribution  formuia.—^the  intrastate  fimds  distribu- 
tion formula  proposed  in  the  bill  would  distribute  funds  principally  on  the  basis  of 
population,  but  the  problems  are  not  evenlv  distributed.  We  suggest  that  the  formur 
la  could  be  targeted  more  precisely  using  cufferent  factorsjpoverty  (as  a  measure  of 
the  need  for  supplementary  instructional  services  as  in  ECIA  Ch.  1),  or'measures  of 
the  teacher  shortage  i^  particular  "mates  (where  satisfactory  data  are  available). 
,  Whatever  measures  are  used  should  be  considered  in  light  of  the  three  mcgor  issues 
identified  above,  particularly  including  teacher  supply  and  quality^  ai^d  equity.  We 
'  would  further  suggest  very  strongly  that  the  provision  of  the  current  bill  which 
c^Jb.  for  the  Secretary  of  Education  to  develop  the  criteria  for  distributing  25  per- 
cent of  the  funds  due  local  districts  is  totally  inappropriate:  Nationally,  the  formula 
,  should  distribute  funds  equitably  among  the  states,  and  that  decision  must  be  made 
by  the  (Congress  and/or  the  Secretary.  However,  the  decision  ed>out  how  best  to 
target  any  portion  of  the  funds  within  each  state  should  be  made  by  state  authori- 
ties,  in  consultation  with  local  authorities  within  thajt  state.  No  fe(jeral  official,  no 
matter  how  w^ll  inform^,  can  know  the  exact  needs  within  any  one  state,  and 
'/ needs  vary  widely  among  states,  as  we  have  shown.  ' 

Use  peijbrmqnce  bonuses.— One  way  to  address  the  need  for  additional  coordina- 
tion and  cooperation  among  various 'Social  institutions  would  be  to  structure  basic 
funding  using  a  performance  bonus  concept.  Thus,  for  example,  if  greater' coordina- 
tioh  among  postsecondary  institutions  ana  local  education  agencies  is  to  be  desired, 
some  Part  j3  funds  should  be  made  contingent  upon  the  establishment  of  cooperative 
agreements.  Similarly,  if  an  LEA  were  able  to  obtain  a  significant  percentage  of 
funds  from  local  busmess  tod  industry,  such  a  district  could  receive  a  performance 
bonus  equal  toperhape  ten  jiercent  of  its  basic  grant 

Issue  Two:  The  limited  state  role  laid  out  in  the  bill  is  inadequate  to  meet  both 
the  responsibilities  of  states  and  to  meet  the  needs  addressed  in  the  bill.  The  prom- 
ise of  programs  funded  under  the  bill  t6  provide  meaningful  assistance  in  addressing 
the;thif^^liflida^eici^  of  teacher  supply  and  quality,  coordination  among 

various  instituUbnSyja^^  would  be  significantly  increased  by  an  enhanced 

staterrrole^  llus  c^      accomplished  in  a  variety  of  ways;  ;  x 

Gi&e  Slates  fj^r^  to  coordinate  with  State  initiatives, — As  npted  above,  the  Educa- 
tion (>)mmissi6n  Qf  the  States  has  surveyed  the  states  and  established  that  nearly 
all  have  significant  state  level  activities  proceeding  in  this  area.  States  should  have 
both  the  authority  and  the  funds  under  this  Act  to  coordinate  federal  funds  with 
state  programs.  ^ 

Give  States  a  larger  role  in  inservice  training.—ln  order  effectively  to  address  the 
questions  of  teacher  supply  and  quality,  Jt  wouid  be  best  to  tie  all  inservice  training 
efforts  to  standards  accepted  by  the  state  (although  perhaps  selected  by  local  gov- 
erning boards).  Moreover,  in  many  states  there  are  existing  regional  inservice  teach- 


er  training  and  upffrfullng  Inatitutions  maintained  by  state  egenciet.  It  would  moke 
sense  to  ^end  sec.  G04(qX1XA)  of  the  bill  to  provide  for  achool  districts  to  spend 
inaervice  Ainds  in  such  regional  centers.  _ 

Allow  States  to  conduct  intervice  activities  directly.^The  bill  does  not  appear  to 
provide  authority  for  ^tate  education  agencies  to  use  the  ftinds  they  receive  to  carnr 
out  (either  on  their  own  or  through  contracts)  programs  to  upgrade  or  retrain  teach- 
ers. State  education  agencies  can  and  do  have  the  capability  to  mount  statewide  pro- 
grams of  innovation,  and  such  capabilities  should  be  encouraged  and  supported.  Sec. 
605(a)- should  explicitly  allow  SEAs  to  use  funds  to  develop  and  conduct  (or  contract 
for)  innovative  proiefcts  to  ui^ade  and  train  teachers,  administrators,  and  others. 

States  provide  a  base  for  institutional  coorrfinaiwn.— State  education  agencies  and 
state  boards  of  education  are  key  links  in  the  task'of  assuring  coordination  and  co- 
operation among  levels  of  Kovemment,  the  private  sector,  and  poetsecondary  educa- 
tion. Therefore,  the  bill  enould  provide  authority  and  responsibility  to  states  to 
ensure  the  development  of  policies  and  activities  which  increase  such  coordmatibn. 

States  must  help  ensurf  equity  and  excellence-Graduation  requirements  and 
other  performance  standaj^^,  policies  promoting  the  equitable  treatment  of  women 
and  minorities,  and  the  development  of  substantive  curriculum  changes  are  all  part 
of  the  responsibilities  of  states,  and  should  be  recognized  in  the  structure  of  the  bul. 

^ue  Three;  The  bill,  in  its  current  fonn,"  may  not  addr^  adequately  the  funda- 
mental issue  of  teacher  supply  and  quality.  As  I  have  noted,  the  Council  believes 
that  in  the  short  nm,  one  of  the  most  significant  problems  we  face  is  the  suppty  and 
quality  of  the  teaching  staff  necessary  to  accomplish  the  goals  of  increasing  scientif- 
ic literacy  and  mathematiaal  competence.  We  believe  the  promise  of  the  bill  coxHd 
be  enhanced  by  adoption  of  these  recommendations:  '      -  . 

Funnel  a  large  proportion  of  part  B  funds  to  summer  ina^i^utes.— Experience  sug- 
gests that  summer  institutes  for  science  teachers,  focused  on  both  scientific  subjects 
and  pedagogy,  are  among  the  most  effective  ways  to  increase  the  skills  of  current 
faculty Tflierefore,  we  suggest  that  a  large  proportion  of  funds  under  Part  B  should 
be  devoted  to  such  institutes,  and  that  they  should  be  operated  in  accordance  with 
the  goal  of  increased  coordination  among  state  agencies,  posteecondary  institutions, 
local  education  agencies,  and  the  private  sector.  . 

Authorize  a  program  of  fellowships  for  existing  faculty,--ln  order  to  help  retain 
talented  teachers  m.  mathematics  and  science,  we  suggest  that  state  boarda  of  educa- 
tion be  awarded  special  funds  to  provide  fellowships  for  experienced  secdndary 
teachers  of  «niathematic8  and  science:  The  fellowships  would  provide  for  tuition, 
living  expenses,  and  district  substitution  costs  for  a"  period  of  up  to  one  semester  of 
residence^iit  i&rogn^  would  upgrade  teacmng  skills  m  the  felloVs  field. 

Upon^successfuFcomplfetibh  of  coiirseworK,  fellows  would  be  awarded  a  bonus  of  up 
to  $2,000  to  be  used  for  the/purchase  of  necessary  equipment  and/or  instructional 
niateriab  to  upgrade  instruction  in'  the  fellow's  classroom.' 

Provide  incentives  for  LEAs  to  give  teachers  longer  contracts.^-pne  approach  to 
upgrading  the  skills  of  teachers,  and  providing  greater  compensation  without  a  dif- 
ferential salary  scale,  would  be  ta  authorize  LEAs  to  use  funds  under  this  Act  to 
\give  selected  teachers  11-month  contracts.  The  months  when  classes  were  not  in  ses- 
sion would  be  devoted  to  curriculum  improvements,  inservice,  and  other  profession- 
al growth  experiences.  Similarly,  provision  could  be  made  for  coordinated  activities 
with  private  industries  interested  m  employing  teachers  for  the  summer  months,  as 
Sen.  Glenn  and  Rep.  McCurdyiiaaE&^uggested.  ■  '  ,^ 

Focus  inservice  teacher  demoprhent  on  equity  issues^-^Tne  Act  should  explicitly 
encourage  the  use  of  funds  for  special  teacher  training  and  retraining  efforts  direc^ 
ed  at  overcoming  sex  and  role  stereotypes  which  impede  the  progress  of  women  and 
minorities  in  scientific  and  technological  fields.  .  ' 

Change  the  requirements  for  the  congressional  scholarships.— -M  written,  we  be- 


tions:  fin^t,  allow  recipients  to  teach  for.  a  much  shorter  period  of  timie  -to  repay 
the  assistance  prodded— three  years  would  be  appropriate.  Second,  a  perfomiance 
incentive"  could  be  developed  for  this  program,  as  well.  Each  member  bf  the  House 
and  Senate  couldjbe  allowed  to  nominate  more  candidates  if  businesses  and  indus- 
tries located  inmetf ^tricts  or  states  were  to  donate  half  of  the  scholarship  costs. 
V  Issue  Four;  The  bill  should  jirovide  adequate-  mechanisms  fbr  accountability  from 
all  fund  recipients.  The  Council  believes  that  the  bill,  as  written,  does  not  provide 
for  either  fiscal  or  program  accountability  to  the  extent  necessaiy  to.  demonstrate 
the  effectiveness  of  pn^ams  funded  under  the  Act.  Having  experienced  for  several 
years  the.  tender  mercies  of  the  auditors  from  the  Education  Department,  who  Ere- 
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auently  appear  to  MiablUh  standards  whero  none  have  been  announced,  we  believe 
that  the  bill  should  include  reoBonable  fiscal  accountability  etandai^.  In  addition, 
the  bill  would  bo  atrongthened  by  adoption  of  these  recommendationB: 

States  should  be  given  the  responsibility  and  authority  for  assuring  program  quah 
ifv.— Clearly,  it  ia  unpractical  to  oak  the  nation's  16,000  local  school  systems  to  deal 
directly  with  the  federal  Education  Department.  At  the  same  time,  education  pro- 
grama  within  etatee  must  qieot  state  and  local  educational  and  performance  stand- 
ards. Therefore,  the  Council  suggests  that  the  bill  be  amended  to  give  statea  the 
clear  responsibility  and  author!^  for  program  accountability.  Such  amendments 
could  include  requirements  for  local  plans  to  be  reviewed  at  the' state  level»j^;^ 
level  evaluations  of  state  and  local  program  efforts,  and  other  steps. 

Accountability  standards  should  take  the  form  of  performanct  standards  and  in- 
centives,— The  Council  suggeeta  that  one  way  to  assure  adequate,  agreed-upon  ac- 
countability standardfi  for  programs  would  be  to  build  into  the  Act  spedflc  areas  in 
which  stated  would  be  required  to  develop  pei^ormance  standards.  As  a  first  step, 
we  would  include  the  three  m^jor  problema  already  identified:  teacher  supply  and 
quality,  equity,  and  coordination  among  responsible  institutions. 

Issue  Five:  The  proposed  level  of  authorizationa  contained  in  the  bill  is  inadequate 
to  address  the  problems  we  face.  Hie  Council  recognizes  the  budget  constraints 
faced  by  the  Congress.  Yet,  the  funding  levels  propoeed  in  both  Parts  A  &  B  of  this 
bill  are  inadequate  to  deal  substantively  on  a  nationwide  basis  with  any-  of  even  the 
most  basic  problems  we  have  identified.  The  only  suggestion  we  can  offer  is  that  you 
seriously  consider  increasing  the  authorization  levels  contained  in  ^e  bill  signifi- 
cantly. Even  with  a  modest  increase  in  funding,  we  must  target  funds  more  careful- 
ly on  both  who  is  to  be  served  and  what  aspcNcts  of  the  problem  are  to  be  addr^eed. 
As  I  mentioned  earlier,  the  Council  believes  that,  in  the  long  run,  federal  support  in 
this  area  must  (>e  of  tl^e  same  order  of  magnitude  as  that  provided  for  ECIA  Ch.  1. 
In^;  action;  1  urge  vbii  to  flfid'sotiie  way  to  assure  predictable  and  continuous  fund- 
ing: Continuity  of  funding  is  vital  if  state  and  local  agencies  are  to  integrate  pro- 
grams fUnded  under  any  federal  Act  with  their  own  ongoing  programs;  Additionally 
while  we  face  a  natiomd  emergency  today,  we  wil}  continue  to  face  a  . severe  national 
problem  for  the  foreseeable  future— -we 'Will  aljiiiirays  need  support  for  the  upgrading 
of  teachers.  Incentives  for  coordination  among  various  responsible  institutions  and 
levels  of  government,  and  ways  to  addr^  the  problems  posed  by  equity  and  excel- 
lence considerations. 

*.  /  V,  CONCLUSION 

Members  of  the  Council' of  Chief  JState  School  Officers  commend  you,  Mr.  Chair- 
man, and  the  members  of  this  committee  for  beginning  to  address  the  very  real 
problems  we  face  in'  attempting  to  preserve  national  security  and  economic  strength 
tlm)Ugh  educational  improvements.  We  believe  that  the  bill  before  you,  HR  30, 
could  be  sigmHcantly  sfarengthened  in  its  promise  tp  have  a  measurable  impact 
through  adoption  of  sonie  or  all  of  the  alternatives  we'HaVe  presented  With  respect 
to  the  mcgor  issues  raised  by;the  biU.  We  hope,  therefore,  that  you  will  adopt  our 
suggestions.  Members  of  the  Council  support  your  efforts,  and  we  are  ready  to  work 
with  you  and  with  other  organizations  to  assure  that  this  megor  national  issue  is 
addressed  effectively  and  tSiughtfully.  Thank  you.  , 


'l;  jCbpiiciL  OP  Chief  State  School  OrpiCBRS*  PoiiCY  Statement  Need  For  a  New 
V  r  "NAtiONAL  Defense  Education  Act* 

p  ,  ,        V  I.  INTRODUCnON 

'  A'req^t  Presidentially-<xmmui^oned  study  con^udes  by  stating:  ^^oday  thel 
problems  6f  science  and  engineering  education  are  more  subtle  than  they  were  two^ 
decades  ago.  Present  concerns  go  beyond  whether  we  now  have  enough  engineers 
and  scientists  and  are  likely  to  have  enough  in  the  near  term  future.  These  con- 
cerns include  the  ability  of  the  scientific  and  engineering  work  force  to  perfonn.;ef-- 
fectively,  the  amount  and  quality  of  education  in  .science,  mathematics,  and  techciol-; 
ogy  being  provided'to,  those  who  will  never  become  scientists  and  engineers  aiid  'the 
ability  of  :  me  many  components  of  our  educational  system^to  niiaintahi  and  improve 
the  quality  of  scientific  and^technicaTeducation  at  all  levels  and  for  o:  broad  spec- 
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trum  of  studenU  In  tho  faco  of  economic  pressuresp  obeolete  and  inadequate  facili- 
tlee,  reduced  enrollmenU  in  hiany  fields,  and  severe  faculty  shortages  in  others".^ 

11.  PROPOSmONB  '        X  . 

1.  There  is  a  federal  role  in  support  of  improved  instruction  in  mathematics  and 
science. — During  the  19808,  and  oeyondp  the  challenges  facing  our  nation  will  be 
greater  than  ever.  The  United  States  will  experience  an  accelerating  trend  awa^ 
from  being  a  nation  of  blue-collar  industrial  workers  tow£u*d  a  focus  on  high  tech- 
nologv  industries.  At  the  same  time,  as  a  nation  we  need  to  build  up  oUr  national 
security  and  revitalize  our  industries.  Education  must  play  a  mc^or  role  in  ineeting. 
these  challenges.  Our  future  security  and  physlical  and  economic  well-bein^  will  ; 
depend  on  how  well  America  faces  the  challenge  of  investing  in  the  education  of 
tomorrow's  citizens. 

Improvements  in  mathematics,  Bcience,  and  foreign  language  education  are  vital 
to  America's  fUture  economic  situation  and  productivity  levef  for  a  number  of  rea? 
sons:  Hrst,  sophisticated  training  is  necessary  to  adMuately  prepare  our  growing 
work  force  in  technological  areas;  se<k)nd,  the  general  level  of  scientific  and  techni- 
cal literacy  must  be  increased  so  that  all  citizens  have  a  basic  understanding  of 
these  {ireas  in  order  to  participate  in  national  debate  and  discussion;  third,  as  we 
evolve  an  economy  based  on  technoloffjr  emd  information  processing,  we  must  be 
able  to  equip  the  general  population  with  the  intellectual  tools  necessary  to  function 
in  such  an  economy.  <  \,  ^ 

Our  concern  for  trained  citizens  does  not  apply  just  to  the  general  public.  The 
U.S.  armed  forces  are  scheduled  to  receive  signincantly  increased  appropriations  for 
sophisticated  military  equipment  over  the  next  five  years.  The  trained  personnel 
necessary  to  operate  the  new  equipment  may  be  in  critically  short  supply. 

2.  The  elements  of  any  federal  legislation  should  include;  incentives  for  persons  to 
become  mathematics,  science  and  foreign  language  teachers,  funds  for  the  inservice 
development  of  teachers^  funds  for  equipment,  support  far  youth  activities  (e.g.  science 
clubs),  support  for  improved  foreign  language  instruction,  and  support  for  other  activ- 
itie8.--A  smaller  proportion  of  students  ore  studying  mathematics  and  science  than 
in  earlier  years.  A  1^80  survey  prepared  by  the  National  Center  for  Education  Sta- 
tistics, sampled  high  school  graduates  across  ^he  nation.  It  revealed  that  only  one- 
third  of  those  sampled  had  taken  three  or  more  years  of  mathematics.  Even  though 
more  than  one-half  of  the  students  in  academic  programs  had  token  at  least  three 
years  of  mathematics,  only  one-fifth  of  the  general  and  vocational  students  gradu- 
ated with  three  years  of  mathematics;  iln  science,  tl^e  study  revealed  that  only  41 
percent  of.  the  academic  students  completed  three  or  more  years  of  science  courses, 
and  only  13  percent  of  general  st\]d|^ts  and. nine  percent  of  vocationcQ  students  took 
that  same  number  of  science  coiit^^:  Sinctf  the'^late  1960s  the  average  achievement 
scores  in  science  and  mathematics  have  steadily  dropped. 

Among  American  students,  weaknesses  in  mathematics  and  science  ore  especially 
evident  in  mathematical  processes  and  higher  order  skills  such  as  analyzing,  reason- 
ing, problem-solving,  and  estimating.  Currently,  60  percent?  of  job  opportunities  re- 
quire these  higher  order  skills  because  of  the  highly  technical  nature  of  the  job.  Jap- 
anese students  spend  four  times  as  much  time  studying  these  higher  order  skills  as 
do  U.S.  students. 

At  the  same  time,  there  is  a  growing  shortage  of  mathematics  and  science  teach- 
ers,^  particularly  on  the  secondary  level.  The  private  sector  has  siphoned  ogmany 
secondary  and  postsecondary  instructors.  The  widening  gap  between  jatflft8Bfe.ftDd 
non-academic  salaries  has  Qaused  problems  in  acquiring  and  retaininOjHHMri^ 
faculty  in  engineering  schools  and  in  university  departments  that  ^^WBKSBp^ 
professioiials,  as  well  as  at  the  elementary  and  second^^^leVels.  ^  ^^BBBBP^ 
,  Recent  NSF  figures  indicate  that,  nationwide,  16  percen|;  of  all  elementary  school 
teachers  were  not  sufficiently  prepared  to  provide  basic  training  in  science  and 
mathematics.  From  the  lata  1960s  to  1976,  graduate  enrollments  in  the  sciences  de- 
clined from  37  percent  to  23  percent  of  total  graduate  enrollments.  In  the  past  10 
years,  the  number  of  secondary  level  mathematics  teachers  being  prepared  in  teach- 
er education  programs  has  declined  by  more  than  75  percent;  that  of  secondary  level 
science  teachers  65  percent  Almost  five  times  more  science  and  mathematics  teach- 
ers left  teaching  in  1980  for  employment  in  non-teaching  jobs  than  left  due  to  retire- 
ment. In  1981,  nearly  half  of  the  teachers  newly  employed  to  teach  science  and 


'  National  Science  Foundation  and  UJS.  Department  of  Education  "Science  and  Engineering 
Education  for  the  19808  and  Beyond"  1980. 
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mathematici  wore  unqualLfled  to  teach  thooe  aubjocta.  The  quolilted  instructom  who 
do  exiflt  tnuat  contend  with  equipment  and  curricula  that  are  woefUUy  outdaU^. 

To  Airther  compound  the  problem,  the  Federal  Qovemomnt'fl  commitment  to  re* 
search  and  development  in  science  education  began  declining  in  the  late  1960b.  Sup- 
port for  graduate  fellowehipe  in  ecience  and  mathematica  foil  off  sharply,  and  sup- 
port for  teacher  training  institutes  and  curriculum  development  dropped  off  dra- 
matically in  tho  IdTOiB,  before  virtually  diimppearing.  University  sciende  and  math- 
ematics departments  have  not  moved  to  bo  responsible  for  the  training  of  new  sci-  ' 
ence  or  math  teachers. 

Recommendations  to  implement  proposition  number  two  include: 

1.  Support  for  Teacher  Pireservice  and  Inservice  Training,  to  address  ways  of  coping 
with  the  shortage  and  quality  of  teachers  in  mathematics,  ^science  and  foreign  lan- 
guages; 

2.  Support  for  Equipment  and  Instructional  Materials,  to  enhance  student  learn- 
ing in  mathematics  and  science;  and 

3.  Support  for  Other  Incentives,  such  as  the  creation  of  support  groups  and  private 
sector  involvement. 

In  the  area  of  teaching  staff,  two  problems  must^be  addressed:  (1)  how  to  keep 
teachers  current  with  the  latest  scientific  and.  technological  developments,  and  (2) 
how  to  make  school  ^^stems  more  competitive  with  business  and  industry  in  attract- 
ing  persons  to  teach  mitially.  A  "summer  institute"  program  should  be  implement- 
ed. Such  institutes  would  improve  teaching  aualifications  through  exposure  to  new 
teaching  methods,  instructional  materials,  developments  and  applications  in  the 
Held,  career  opportunities  for  students,  and  on-going  research.  Keeping  schools  com- 
petitive with  regard  to  attracting  persons  to  teach  science  and  mathematics,  particu- 
larly at  the  secondary  level,  is  a  complex  problem.  Ehtamination  must  be  made  into 
the  feasibility  of  providing  incentives  to  students  to  teach  ratiber  than  join  indus- 
try^perhaps  by  loon  and  fellowship  programa.  '  , 

The  fields  of  mathematics  and  sdenoe  are  particularly  vulnerable  to  th0  rapid  ob- 
solescence of  instructional  material.  Allowable  expenditures  under  any  Federal  pro- 
gram should  include  assistance  to  school  districts  to  maintain  reason^ly  up-to-oj^te 
texts  and  libraiv  resources.  School  districts  and  States  could  use  funduig  to  meet 
their  needs,  including  at  least:  new  science  and  math  sequences  which  match  the 
stages  of  children's  intellectual  development;  updated  curricula  which  accommodate 
technological  and  social  changes;  and  new  mathematics  anfd  sicence  equippient,  in- 
cluding computer  hardware  and  software.     /     '.  , 

Other  incentives  which  could  significantly  enhance  mathemaiics  and  science  in-^ 
struction  if  emphasized  at  the  Federal  level  (and  State  and  local  levels,  as  well)  ha- 
clude,  at  least:  the  development  of  a  strong  network  of  student  organizations  such  ^ 
authorized  under  RL.  86-875,  "Clubs  for  Girls  and  Boys  Interested  hi  Science;"  tax 
incentives  for  businesses  which  contribute  equipment  and, training  in  its  use  to 
schools;  and  incentives  for  cooperative  ventures  with  science  museums  and  private 
business  labs. 

3.  Support  for  foreign  language  instruction  is. part  of  the  Federal  role  in  support  of 
ecfucodore. -Statistics  clearly  reflect  the  dramatic  drop  in  foreign  language  and  cul- 
tural instruction  at  the  elementary  levels.  In  1966,  34  percent  of  colleges  requiiH&d 
entering  iatudents  to  have  a  background  in  a  foreign  langauge;;  today,  only  eight  per- 
cent do.  Of  the  total  enrollment  of  foreign  language  studies  students,  less  than  one 
percent  study  those  languagea— Chinese,  Jatxanese,  Arabic  and  Russian— which  com- 
prise the  spoken  lanuages  of  80  percent  of  the  world  population. 

Broad  scale  language  proficiency,  like  science  and  mathematics  education,  is""  criti- 
cal to  the  nations  future  for  at  least  these  reasons:  Trade  and  economic  develop- 
ment in  a  global  econon^  depend  on  our  ability  to  communicate  with  trading  pkrtr 
ners;  and  national;  security,  requires  that  we  be  able  tb  understant  the  migor  world 
cultU^  and  political  groups,  a  task  which  cannot  be  accomplished,  satisfactorily 
^Ehoslt^widiBBpread  language  profidenQr. 

>The  American  public  s  decline  in  Foreign  language  proficiency  has  not  g^nrie  unno- 
ticed. In  November/of  1979,  the  {^resident's  Commi^on  on  Foreign  Languages  and 
International  Studiies  set  its  agenda  for  greater  emgif0k  on  precollegiate  interna- 
tional education  in  its  report  entitled  ''Strength  Through  Wisdom:  A  Critique  of 
U.S.  Capability/'  lb  addition.  Congress  is  also  aware  of  ^  problemMiegislation  en- 
titled the  "National  Securitv  and  Elconomic  Growth  Through  Foreign  Language  Im- 

Srovement  Act"  (HJt  3231;  wos  reported  out  of  the  House  Education  and  Labor 
Jonuriittee  in  October,  1981: 

The  bill  provide  for  oompetitive^i^^ts  axnpi^^the  states  for  funding  of  model  for- 
eign language  progran^  run  by  Ipcal  school  distriolt^.  At  the  postsecondary  level,  the 


86 

bill  provldofl  ifranU  to  Initltutlons  bcuMxl'on  enrollmenU  for  assifltanco  |n  imylog  1;be 
co«t8  asaociatod  with  foreign  language  Inatruction  at  the  Infltltution.  ^•N.Vj. 
BocommendationB  to  iropldmont  propoeition  number  ihn^e  Include:  ; 

1.  Comprehonaive  legialation  should  bo  introducod,  focusing  on  asaUtance  for:  {aW 
stalo  agoncy  direction  and  coordlnatiqn  of  international  and  foreign  language  •DW  ;* 
grama;  (b)  agonciea  to  provide  professional  development  for  teachers^  coordinator*,' 
department  neada,  and  adminiatratora  in  schoola;  (c)  experimental  interdiaciplinary 
programs,  particularly  between  social  studies  and  foreign  languages:  (d)  rural,  poor 
or  small  schools  and  districts,  as  well  oa  schools  in  urban  areas;  (e)  instruction  in 
the  loss  com\nonly  taught  (but  most  commonly  spoken)  of  the  world's  languages;  (0 
technical  support  to  teachers  interested  in  teaching  Chinese,  Japanese,  Russian,  or 
Arabic;  (g)  status  surveys  and  information  gathering  on  foreign  language  and  inter- 
national education;  and  (h)  promoting  international  exchanges  of  persons  in  the  per- 
forming arts  and  exhibit  displays.  _ 

2.  H.R.  3231,  jthe  National  Security  and  Economic  Growth  Through  Foreign  Lan- 
.guage  Improvement  Act,  or  similar  legislation,  should  be  enacted  as  soon  as  possible 
and  funded  nt  an  appropriately  high  level. 

3.  Federal  support  for  math/acience/technology  education  should  be  admintateM 
through  States  and  should  be  of  sufficient  scope  to  have  a  significant  impact  on  the 
nation  *s  schools;  we  expect  significant  State-level  developments  in  this  area  as  well--- 
It  is  important  to  provide  flexibility  for  state  and  local  education  agencies  to  be  able 
to  use  funds  in  the  areas  of  their  own  greatest  needs.  Recent  surxeys  show,  for  ex- 
ample, that  science  teacher  shortages  vary  by  field  and  geographic  areas.  Similarly, 
the  exposure  of  high  school  students  to  science'  and  mathematics  varies  by  state.  In 
New  York  State,  for  example,  57  percent,  of  high  school  students  following  an  aca- 
demic track  take  three  or  more  years  of  science,  while  only  41  percent  of  such  stu- 
dents nationally  take  three  or  more  years  of  science. 

State  and  localities  are  facing  their  specific  needs  in  those  areas  as  their  resources 
permit.  Kentucky,  for  exaniple,  has  initiated  a  student  loan  forgiveness  program  for 
future  science  and  mathematics  teachers.  Other  states  have  initiated  curriculum  re- 
forms, regional  cooperatives  for  sharing  mattriols  including  cornputer  software,  and 
taken  other  steps  to  address  their  own  needs.  National  legislation,  therefore,  must 
allow  states  ana  local  education  agencies  the  flexibility  to  address  their  own  needs. 

4.  The  federal  role  in  the  areas  of  math/science/foreign  language/technolo^  edu- 
cation is  linked  to  the  federal  role  in  support  of  "human  capital  development  gener- 
ally, as  well  as  to  defense  preparedness  through  personnel  preparation;  training  for 
high  technology  occupations,  math  and  science  education,  ana  defense  preparedness 
are  interrelated  activities;  public  school  vocational-technical  education  programs  can 
contribute  directly  to  the  needed  manpower  of  the  military  services  through  specific 
training  programs  keyedHo  Military  Occupational  Specialty  (MOS)  needs;  both  the 
private  sector  and  the  defense  establishment  can  contribute  to  and  benefit  from  na- 
tional policies  in  these  areas, — Presently,  there  is  strong  competition  between  the 
military  and  private  sectors  for  a  shrinking  pool  of  skilled  human  resources.  As  m- 
novators  in  complex  weaponry  and  other  tecnnologically  sophisticated  systems,  the 
armed  forces  are  a  likely  source  of  new  high  technologies  which  eventually  benefit 
private  businesses  and  industries.  The  number  of  young  people  is  shrinking,  while 
the  needs  of  the  nation  for  a  better  qualified  technical  worlcforce  are  well  document- 
ed. Some  hun\an  capital  development  to  realign  the  available  skilled  human  re-  < 
sources  to  new  labor  market  realities  will  depend  on  retraining  of  the  existing  work- 
foke.  M^jchj^iowever,  will  also  depend  on  the  types  of  training  received  by  young 
people  entering  the  workforce.  .  ,  , 

Historically  a  vital  part  of  the  nation's  defense,  education  plays  an  essential  role 
in  today's,  armed  forces  as  military  management  and  individ^ml  duties  of  service 
members  become  increasingly  complex.  High  quality  educational  opportunities  not 
only  ensure  high  quality  troop  performance,  but  become  both  a  primary  recruiting 
attraction  and  a  means  toward  inservice  and  post^iischarge  career  advancement. 
The  military  services*  need  for  qualified,  personnel,  the  desire;  of  service  men  and 
..  women  for  educationfQ  aoce8Si^the;chanfing  needs  of  the  private  sector,  and  postsec- 
'  ondary' institutions*' interest  in  delivering  programs  of  excellence  form  a  natural 
base  from  which  to  explore  cooperative  educational  ventures.  • 

Within  the  areas  of  defense  related  trainiiig  and  development,  the  Council  recom- 
mends that  legislation  be  adopted  in  at  least  these  areas:    ,  ,1  j 

1.  In  view  of  the  fact  that  a  significant  percentage  of  Americas  high  school  gradu- ! 
ates  enter  the  military  directly,  the  federal  government  could  fund  vocational  train- 
ing programs  to  prepare  students  to  fiD  chronic  or  ainticipated  MOS  shortages.  * 

2.  Skul  shortages  exist  in  key  areas  needed  by  the  mifitaifS  and  private  sec^tors  in 
both  high,  technology  .and  basic  skills  areas.  In  view  of  the  competitioh  between  the 
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miUUry  and,  privM(«  iiidu«iry  for  the^immo  p6reonnel,  tho  fedorul  government 
ahould  vupport  wa^  of  iiharitig  trathing  Uchniquoa  and  curricula  botwocn  Jefeii»o- 
related  and  private  inocior  ^ndustrioa,  uaing  poeUocondary  oducntiun  inBtltution«  aa 
coonorativo  linka.  Infitructionol  ioclmlquoa  and  curricula  developed  by  the  military^ 
and  by  aecondary,  i)oetaecondury  and  vocationol  education  inatitutioni).el^ould  bo 
tranaferred  among  the  military,  tho  private  ooctor,  and  educational  Infirtitutionfl. 

d.jTho  appropriations  and  the  number  of  approved  units  for  the  Reserve  OfQicers 
^Training  Corps  (ROIX^)  program  should  be^increuded  by  Congresa  in  view  of  growing 
waiting  iisU  of  inatitutions  applying  for  a  campus-bused  HOTC  program,  and  to  en- 
cx)urage  a  more  equitajble  nationwide  distribution  of  such  programs.  At  tho  sume 
time,  the  Departmoni  of  Defense,  together  with  appropriate  representatives  of  edu- 
cation inatitutio^ns,  should  ooUiblish  f»  ''Reserve  Enjiiitod  Training  Corpa*'  (lUiJTC). 
Thia  nevir  program  could  address  two  objectivoa  for  the  DOD:  to  ensure  that  enlisted 
por^anel  hav^  necesaary  skills  and  to  uso.the  educational  and  training  resources  of 
(xiucutionai.institXitiona  rather  than  requiring  tiio  DOD  to  preaie  ita  own  training, 
fnciliticjs.  The  ROTC  program  bypasses  tho  junior  and  community  colleges,  while 
junior  ItCyi'C  introduces  the  officer  training  concept  at  the  hi|h  ^jcnpol. level;. thef^ 
forv*  the  junior  and  c6nimunity  colleges  ap|>6ar  to  bo  a  suitjifilo^^nterinodiate  level 
-to' inttoduco  an  KOTC  program.     /'  .  'Z/         *  •  '^Vr 

.4.  A  new  G.I.  Bili,  including  improved  educational  benioiila  aa  a  military  recruit- ' 
nient  and  retention  incentive  and  as  an  imporUmt  provision  to  prepare  persona  for 
now  careers  Ufwn  leaving  the  miHUtry,  should  bo  enacted. 

'  T).  Further  exploration  and  development  of  cooperative  research  and  development 
vonturofl  among  educational  institutions,  sliould  be  initiated.  New  federal  dollars 
riow  being  provideil  through  increased  funding  for  defense-related  research  and  der 
velopment  ghould  bo  used  to  encourage  more  cooperative  arrangemertta  between  the 
civiliun  and  military  R&D  communities.  *' 

6.  Both  federal  and  state  efforts  to  support  improved  instruction  in  math,  science, 
technical  field^^  and  foreign  languages  should  have  a  significant  focus  on  increasing 
access  and  equity;  the  particular  needs  of  women  and  minorities  must  be  addressed 
in  this  national  effort. — Historically,  women  and  minorities  have  been  underrepre- 
sen  ted  in  these  fields.  For  example,  a  1980  estimate  by  the  Nationa^CSnter  fpf  Edu- 
cation Statistics  places  the  proportion  of  females  taking  three/or  more  years  of 
mathmatics  in  high  school  at  only  26  percent,  far  lower  than  the  percentage  of 
males/T  or  minorities,  the  situation  is  similar;  82  percent  of  white  high-school  stu- 
dents take  first-year  algebra,  biit  only  68  percent  of  hispanics.  Sixty  percent  of 
white  studenta  take  geometry,  but  only  39  percent  of  black  students  do  so.  Women 
and  minorities  together  make  up  60  percent  of  the  population  but  a  mere  five  to  ten 
percent  of  the  nation's  engineers.  We  must'  find  ways  to  take  advantage  of  this  re- 
source. , 

In  urban  ai^as,  there  are  generally  inadequate  vocational  and  technical  training 
opportunities  available.  The  Coxmcil  recommends  that  national  legislation  address- 
ing science,  mathematics,  and  technical  education  should  at  least:  , 

1.  Incorporate  as  a  specific  goal  the  provision  of  increased  opportunities  (for, 
^omen  and  minorities  to  participate  in  educational  programs.  '  \  ' 

2.  Provide  for  specif  teacher  training  d^f"  retraining  efforts  directed  at  overcom- 
ing sex  and  role  stereotypes  which  impede  the  progress  of  women  and  minorities  in 
these  fields.  ,  '  /  . 

7.  Fed^ml  legislation  to  support  matliematicst  science,  foreign  ^V^S^SjS^  and.  tech- 
nical instruction  must  incorporate  and  assure  an  adequate  level  o/yinancial  sup- 
/wri.— Previous  federal  efforts  in  the  mathematics  and  science  areas  ha^  beeii 
funded  at  fairly  modest  levels.  Even  the  first  incarnation  of  the  National  Defense 
Education  Act  was  only  mbdestly  funded.  The  Council  believes  that  federal  educa-^ 
tion  programs  which  in  the  piist  have  been  accused  of  "failure"  have  often  simbly ' 
been  inadequately  funded.  A  successful  fedeml  program,  ECIA  Chapter  I,  is  funded 
at  a  level  which  provides  about  $450  support  for,  each  child  served.  Yet,  it  is  a  tar- 
geted program  which  only  serves  about  hialf  of  those  eligible,  and  the  eligible  popu- 
lation is  relatively  small.  We  tnelieve  the  level  of  Federal  effort  in  support  of  math- 
ematics, science,  foreign  language  and  technol^cal  instruction  should  be  at  least 
on  the  same  order  of  magnitude  as  ECIA  Chapter  I. 

^The  point,  therefore,  is  that  for  any  significant  positive  efforts  to  hi  realized, 
funding  must  be  at  the  level  of  billions  rather  than  imlliozxs.  In  addition,  a  program 
must  have  continuity  of  funding  over  a  period  of  several  years  in  order  to  be  inte- 
grated into  local  and  state  efforts.  -  ' 

Chairman  Perkins.  Tfhaiik  you  very  much,  Mr.  Raynolds. 


No\/  Mr.  Thomson,  I  notice  you  observed  the  testimony  of  the 
council  of  chief  state  school  officers.  All  of  us  vjrovdd  like  to  aee  this 
money  go  into  every  js^hool  district  in  the  country.  / 

You  know,  here  we  have  got  a  terrific  shortage  of  funds.  If  we 
had  adequate' funds,  we  won't  have  any  prpblem  at  all.  But^  Mr. 
Raynolds  raises  the  question  that  we  should  leave  it  up  to  the  chief 
state  school  officers.  My  only  worry  is  where  we  have  so  many 
poorer  school  districts  that  w£Q  not  share  at  all,  and  if  we  had  ade- 
quate fun<}s,  it  would  be  a  horSe  of  a  different  color  edtogether. 

T  would  like  for  you  to  address  thqt  problem.  Go  ahead,  Mr. 
Thomson. 

Of  course,  we  are  not  in  concrete  by  any  means.  We  want  to  do 
the  best  thing  here. 
Mr.  Raynolds.  Mr.  Chairman,  do  you  mean  me  or  Mr.  Thomson? 
"  Ghairrnan  Perkins.  Mr.  Thomson. 

STATEMEIW  OF  SCOTT  D.  THOMSON,  EXECUTIVE  DIRECTOR, 
NATIONAL  ASSOCIATION  OF  SECONDARY  SCHOOL  PRINCIPALS 

Mr.  Thomson.  Mr.  Chairman  and  members  of  ttie  subcommittee, 
my  name  is  Scott  Thomson.  I  am  executive  director  of  Secondary 
School  Principals,  a  group  of  34,000  principals,  assistan|:  principals 
who  serve  the  high  schools,  the  jmiior  high  schools  and  the  middle' 
schools  of  the  Nation. 

I  would  like  to^point  out  that  my  written  testimony  has  been  dis- 
tributed and  I  will  not  comment  in  great  detedl  on  it.  I  would,  how- 
ever, like  to  summarize  six  main  points,  including  the  point,  Mr. 
Chairman,  that  you  raised  as  you  introduced  me  to  the  podium. 

First  I  would  like  to  say  that  the  entire  problem  that  the  sub- 
committee has  been  considering  and  discussing  today  was  brought 
^  home — literally  home  yesterday  in  Restoh,  Va.,  across  the  Potioma^ 
'  where  I  Uve,  when  we  learned  that  ihe  chairman  of  the  local 
middle  school,  Langston-Hughes  Middle  School,  had  resigned  effe^- 
,  tive  today  at  the  beginning  of  the  second  semester,  and  Adrian  r 
'  Moore  has  gone  tb  work  for  a  high  tech  company  in  the  data  proc- 
essing field.  ' 

So  we  sit  Kere  today  and  find  a  1,000  students  at  that  school 
without  a  de^^rtment  'chairman  in  math  iand  with  a  substitute 
teacher  in  thp  classroom.  I  thinks  that  is  a  capsule  of  the  story  that 
we  have  to  face  right  here,  and  multiply  that  by  560  or  1,000  and 
we  do  see  the  problem.     ^  ^ 

'Hie  subcommittee  will  have  the  opportunity  to  sift  through  a 
number  of  promises  over  the  coming  days  and  weeks,  and  L  know 
that  you  will  use  your  veiy  best  judgment  as  you  pull  together  a 
composite  bill  that  will  address  this  very  serious  problem,  but  I 
would  urge  that  the  committee  look  for  six  essentials  as  you  pre- 
pare the  legislation  and  shape  it  for  final  passage,  we  hope,  in  the 
House. 

And  I  think  that  these  essentials  are  terribly  important  to  a  com- 
prehensive attac^  upon  this  whole  matter  of  improving  signs  and 
math  education  in  this  country  as  an  absolute  necessary  step  to 
maintaining  our  economic  competitiveness  as  a  nation. 

I  hope  that  you  will  look,  then  at  this  legislation  through  (these 
six  lenses.  One,  I  think  it  is  absoultely  essential — we  do,  the  princi- 
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pals  of  the  Nation— feel  that  it  is  absolutely  essential  that  this  leg- 
islation include  strong  incentives  for  becoming  a  math  and  science 
teacher,  such  as  for  example  H.R.  835,  Congressman  McCurdy's  bill 
concludes.  ;> 

We  believe  that  forgiveness  loans  are  the  best  answer  for  provid- 
ing incentives  for  young  people  inclined  toward  math  and  science 
education  to  enter  the  field.  We  are  not  naive  enough  to  believe 
that  every  inath  and  science  major  that  accepts  a  loan  should  this 
legislation.be  passeS,  and  goes  on  and  teaches — and  we  would  urge' 
that  'the  loan— that  the  loans  be  for  the  full  tuition  and  subsistence 
requirement  for  college  students — we  are  not  so  naiv^  *to  believe 
that  they  .will  all  stay  in  education  after  the  4  years  are  up,  but  we 
believe  that  you  need  a  larger  number  of  math  and  science' teach- 
ers entering  the  field  to  maintaih  later  on  a  sufficient  number,  be- 
cause some  of  those  math  and  science  majors  who  perhaps  didn't 
think  about  entering  teaching  prior  to  a  loan  program  coming 
along  .^vill  stay  in  education. 

So  we  urge  you  to  consider  a  strong  incentives  program,  not  a 
modest  one,  Wt  a  strong  one;  one  that  will  go  a  considerable  dis- 
tance toward  making  up  the  difference  between  what  a  beginning 
teacher  will  make  and  what  that  same  person  could  miake  in  the 
private  sector  if  we  are  going  to  provide  the  equivalent  of  1  year's 
tuition  and  room  and  board  for  that  first  year  teacher  along  with 
his  or  her  salary.  •  v 

The  second  element  we  would  urge  you  to  include  in  any  legisla- 
tion in  this  area  is^to  provide  incentives  for  remaining  a  teacher. 
This,  is  obviousi  It  was  discussed  and  has  been  considered  here 
today.  Mr.  Groodling  alluded  to  it. 

^  Basically  it  all  comes  down  to  the  question:  how  do  you  keep  'em 
down  on  the  farm  after  they  have,  seen  Hewlett-Packard,  and  it  is  a* 
problem;  a*  very  real,  problem.  We  don't  believe  that  you  keep 'em 
down  on  the  fann  by  paying  a  differential  to  the  teachers.  We  be-^ 
lieve  that  is  a  serious  mistake.  ^ 

The  principal^,  of  the  Nation  have  had  to  live  for  25  to  30  years 
with  the  differential  in  pay  to  the  Vocational-Education  teacher.  It 
creates  a  lot  of  difficulties,  t^e  would  much  prefer  an  arrangement 
for  Supplemental  pay  in  the  summertime,  workshops  with  stipends 
to  attend  those  workshops,  recognifipn,  a;nd  most  of  all  better  work- 
ing conditions  for  those  teachers.  ^ 

The  third  element  we  would  urge  you  to  include  in  legislation  to 
improve  the  Nation's  position  in  math  and  science  education  and 
in  math  and  science  .technology  is  the  provision  for  modernizing 
aiid  updating  skilly.  The  National  Science  Foundation  in  earlier 
days,  Mr.  Chairman,  as  you  knpy^,  was  very  successful  in  .  training 
science  and  math  teachers  in  summer  institutes.  The  only 'problem 
was  that  that  development  came  along  at  the  exQCt  same  time  as 
this  Nation  was  establishing  junior  colleges,  and  far  too  many  of 
those  high  school  teachers  witl^,  NSF  training  went  on  to  teach  in 
junior  colleges.  .  '  '  ' 

I  submit  we  do  not  face  that  same  problem  today. 
'  I  think  the  fourth  element  of  a  comprehensive  substantial  math 
science  program  would  include  some  provision  for  new /ec[uipment. 
You  need  high  tech  equipment,  not  only  in  factories  and  mdustrial 
establishments,  you  need  it  back  in  the  classroom  ^as  well. 
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I  realize  thait  earlier  some  of.  this  money  was^wasted,  and  some 
supersalesmen  pushed  off  so^e  materials  that  perhaps  should  not 
have  been  purchased  by  schools.  But  J  wouldlSrge  that  the  commit- 
tee, subcommittee,  as  it  looks  at  this  legislation,  look  carefully  at 
providing  for  the  replacement  of  obsolete  equipment:  Most  of  that 
equipment  is  now  a  generation  old.  I  would  urge  you  not  only  to 
provide  for  new  equipment,  but  cElso  for  the  replacement  of  equip- 
ment. We  don't  only  need  fancy  new  science  equipment  iij  optics  or 
electronics;  we  also  need  in  many  cases  better  microscopes,  balance 
scales  et  cetera.  *  ^  (  ' 

The  fifth  element  !  hope  we  would  include  would  be  a;  provision 
for  private  sector  assistance,  not  only  consultants  and  interns  arid 
that  kind  of  personnel  help,  but  also  tax  incentives,  such^as  haye  . 
been  proposed  iaH.R.,836  and  such  as  Congressman  McCurdy  dis- 
cussed this  morning.  \ 

And  finally,  to  get  to  the  question  that  you  addressed  to  me,^Mr.- 
Chairman,  we  would  urge  that  almost  all  of  this  money  be  provided 
directly  to  schoo]/ districts.  We  realize  that  it  must  be  administered 
through  the  States,  and  with  all  diie  respect  to  the  very  excellent 
people,  chief  State  school  officers  in  this  country,  what  we  do  not 
need  are  more  coordinators,  more  administrators. 

We  have  sufficient  infrastructure,  much  of  it  built  by  Federal 
funds  in  State  departments  today.  Let's  use  that  infrastructure  to 
improve' our  matlt^anfl  science  programs,  and  make  sure  that  that 
money  gets  to  the  classroom  teacher  and  to  the  student,  because 
that  IS  where  it  will  make  a  difference.  It  will  not  make  a  differ- 
ence if  we '  simply  spend  it  on  coordinators  and  advisers  and 
consultants.  That  doesn't  help  the  student  who  will  b^  the  scientist 
or  the  mathematician  of  the  future.  . 

So  in  closing,  let  me  express  my  appreciation  for  this  opportunity 
to  testify  before  you.  And  I  do  urge  you  to  consider  these  six  ele- 
ments as  you  go  ^bout  thinking  and. working  and  drafting  your 
final  legislation.  ; 

Thank  you  very  much. 

Chairman  Perkins.  Thank  you  vdry  much. 

Of  .course,  there  is  a  sharp  differencfe  between  you  and  the  gen- 
tleman who  testified  just  before  you.  . He  wanted  to -go  direct  to  the 
school  districts  * 

,  [Prepared  statement  of  Scott  Thomson  follows:]  ^  ^ 

Prepared  Statement  of  Scott  D.  Thomson,  Bxectjttve  Elector,  National 
*    Association  of  Secondary  School  Principals  j 

My  naiiie  is  Scott  Thomson.  I  am  the  Executive  Direct©^  of  the  National  Associ- 
ation of  Secondary  School  Principals,  the  largest  school  adnunistrator  organization 
in  the  nation,  representing  some  34,000  school  site  administrators.  I  am  pleased  to 
testify  before  you  today  on  behalf  of  NASSFs  membership,  which  shares  a  growing 
concern  about  the  declining  state  of  mathematics  and  science  instruction  iat  all 
levels  of  our  educational  process.     ^  ■  j    «  j  c 

Before  expanding  on  the  problems  in  mathematics  and  science,  and  the  means  oi 
addressing  those  problems,  I  want  to  applaud- the  leadership  that  you,  Mr.  Chair- 
man, and  your  distinguished  Committee  are  demonstrating  by  holding  this  unpor- 
tant  hearing  on  the  very  first  week  of  the  98th  Congress.  By  moving  expenditiously 
on  this  criSpal  subject,  the  necessary  signals  are  being  sent  to  your  wlleagu^  m 
Congress,  the  Administration  and  the  education  community  that  artion  must  be 
taken  now  to  reverse  the  severe' decline  in  mathematics  and  science  education..  You 
can  be  assured  that  the  nation's  secondary  school  principals  will  assist  you  m  every 
way  possible  to  expedite  appropriate  l^^mtipn  in  this  area. 
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The  need  for  action  is  clear.  Our  nation's  labor  market  is  rapidly  changing  as  the 
demands  of  an  information  society  become  more  apparent.  The  demand  for  t^hni- 
cal  mathematics  and  science  oriented  skills  is  skyrocketing,  while  the  demand  for 
labor  in  the  smokestack  industries  is  contracting.  All  sectors  of  our  society  will  have 
to  play  a  part  in  addressing  the  challenges  of  these  m^'or  changes  in  the  nation's 
work  force,  but  without  doubt  schools  will  play  the  most  central  role.  It  is  in  our 
schools  that  tomorrow'e  wonc  force  ipust  acquire  the  flexil^le  skilly  that  will  be  .re- 
quired in  a  increasingly  technical  job  market.  And  it  is  precisely^  in  this,  area  of  in- 
struction that  we  find  the  greatest  disrepair  in  our  elementary,  secondaiy  and  post- 
secondary  schools.  ,  '  ^ 

Even  today  the  pool  of  workers  sufficiently  equipped  with  the  skills  to  perfqAn 
technical  work  is  insufficient.  Industry,  business  and  the  military  report  that  new 
employees  and  recruits  often  lack  the  competence  to.  perform  a  broad  range  of  ih- 
creasingly  technical  responsibilities,  and.  projections  indicate  no  reversal  in  this 
trend.  The  future  strength  and  vitality  of  the  U.S.  economy,  and  our  traditional  pre- 
eminence in  high  technolo^  markets  is  at  stake.  Reversal  of  these  ominous  trends 
must  begin  now,  and  must  oe  triggered  by  a  national  commitment  based  on  invest- 
ment in  our  human  capital. 

The  State  of  Mathematics  and  Science  Education  in  Elementary  and  Secondary 
Schools.— Today  elementary  and  secondary  mathematics  and  science  instruction  is 
in  disrepair.  Recent  surveys  indicate  that  at  the  secondary  level  43  states  have  a' 
shortage  of  mathematics  teachers,  42  states  report  a  shortage  of  physics  teachers, 
and  37  states  report  a  shortage  of  chemistry  teachers.  These  shortages  are  rapidly . 
wor^ning  as  the  rate  at  which  teachers  left  oui*  schools  in  1980-81  amounted  to 
four  perbent  per  year.  The  exodus  .of  experienced  teachers  is  Compounded  by  the 
lack  of, new  teachers  joining  the  profession.  Between  1971  and  1980  only  one-half  of 
all  secondary  mathematics  and  science  student  teachers  entered  the  teaching  profes- 
sion. This  trend  of  fewer  mathematics'  and  science  college  graduates  entering  teach- 
ing was  also  found  in  a  survey  done  by  the  National  Science  Teachers  Association 
indicating  that  in  the  past  decade  we  nave  experienced  a  77  percent  decline  in  the 
num]^r  of  secondary-level  mathematics  teachers  prepared. 

'I  Because  of  the  dwindling  number  of  experienced  teachers,  and  the  insufficient 
skpply  of  incoming  graduates  into  teaching,  school  principals  have  been  forced  to 
place  unqualified  or  underqualified  teachers  in  many'  of  their  mathematics  and  sci- 
/ebce  classrooms.  The  end  result,  of  course,  is  self-evident,  students  are  instructional- 
ly  under-served,  and  parent  and  community  confidence  in  schools  is  compromised. 
Ultimately,  students  will  not  be  as  well  prepared  for  pursuing  technical  jobs  or  a 
mathematips  or  science  in^'or  in  college.  The  latter  is  well  documented  in  a  1980 
study  of  probable  megors  of  entering  freshmen  in  higher  education^  The  study  indi- 
cated that  in  1970,  52,400  college  and  university  freshmen  planned  to  rnggor  in 
mathematics  or  statistics.  The  number  declined  in  1980  to  10,250.  Tftna  amounts  to 
an  80  percent  decline  in  the  number  of  college  freshmen  planning  to  rnggor  in  math* 
ematics.  *  / 

{  Another  telling  statistic  is  the  declining  number  of  graduates  with  earned  bache- 
lors degrees  in  mathematics  and  science.       *  , 
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I  NUMBElt  OF  EARNED  BACHELORS  DEGREES  IN  MATHEMATICS  AND  SCIENCE 
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As  you  can  see^  the  above  chart  there  has  been  a  41  percent  decline  in  the 
inumber  of  graduates  holding,  mathematics  degrees  and  a  63  percent  decline  in  the 
number. of  physics  graduates,^hile  chemistry  degrees  held  steady,  and  biology  expe- 
rienced a  significant  increase.  - 

These  statistics  place  in  perspective  our  long-range  problem,  the  need  to  stimulate 
more  interest  in  mathematics  and  science  amongst  our  high  school  students,  and  to 
provide  incejitives  to  pursue  degrees  in  these  technical  subjects. 

}  ,  RECOMMENDATION  I  '  - 

I  We  urge  that  H.R.  30  address  the  shortage  of  mathematics  and  science  teachers  in 
'our  schools  by  providing  loans  to  college  mathematics  and  science  msgors  with  a  for- 


givenesfl  proviaion  that  cahc|9la  25  percent  of  tKe  loan  for  each  year  of  teaching  in 
an  elementary  or  secondary  school.  \^ 

Twenty-five  percent  per  year  is  clearly  more  costly' than  the  ten  percent  allowed 
in  the  m>SL  program,  but  the  rationale  is  clear.  Mathematics  and  science  -gradu- 
ates are  foregoing  the  teaching  profession  because,  starting  teacher  wages  are  dis- 
mally below  comparable  entry  level  jobs  in^industiy  /w^ch- require  essentially  the 
same  skills.  If  a  n6w  graduate  can  pay  off  one-fourth  of  his^^or  her  entire  college 
*  loan  (amounting  to  pernape  $10,000)  for.  each  year  of  teaching,  then  the  $14,600  first 
year  teaching  salary  cou^ed  with  the  $2600  fongiven  loan  essentially  places  him  in' 
the  $16,600  income  bracket  This  makes  the  teaching  profession's  salary  more  com- 
petitive with  industry.  Of  course,  if  the  graduate  elects  not  to  teach  the  loan  would 
come  due  much  the  same  as  other  federal  student  loans.  - 

The  State  of  Student  Achievement  in  Mathematics  and  Scwnde.— While  this  past 
decade  has  seen  a  decline  in  the  quantity' of  teachers  in  mathematics  amd  science,- 
our  schools  have  also  seen  a  decline  in  the  <;^uality  of  that  instruction  as  evidenced 
by  waning  student  achievement  in  mathematics  and  science.  > 

We  have  seen  a  steady  decline,  in  SAT  mathematics  scores  oyer  the  18-year  period . 
through  1980,  amd  similar  declines  in  student  achievement  scores  of  17-year  olds  in 
three  national  assessments,  1969,  1973  and  1977.  The  need  for  strengthening  skills 
of T  our  present  cadre  of  teachers  while  increasing  high  school  graduation  rfequire- 
mehts  in  mathematics  and  science  is  almost  universally  accepted.  Only  one-half  of 
all  high  school  graduates  take  a  mathematics  or/science  course  beyond^the  10th 
grade,  and  the  average  number  of  years  that  college-boimd  students  take  mathemat-  - 
I  ICS  is  3.52  years.  Colfege-bpund  students  take  an  average  of  1.79  years  in  the  physi-- 
^  cal  sciences. 

Our  schools  must  begin  to  motivate  students  to  becotoe  more  uterate  m  these 
af^.  In  the  long  term,  the  negative  effect  of  k  continued  decline  in  the  imderstand- 
ing  of  mathematics  and  science  will  result  in  the  nation's  not  meeting  the  .needs  of  ^ 
our  armed  forces,  our  industrial  and  high  technology  enterprises,  and  generally  the 
understahding  of. the  role  mathematics  and  science  play  in  our  ever  increasingtech- 
nical  quality.  Our  teachers  must  be  given  the  opportunity  to  upgrade  their  subject' 
and  teaching  methods, skills^to  reverse  this  declining  student  achievement  trend. 

RECOMMENDATION  n  "  . 

We  urge  the  Committee  to  include  as  a  mcgor  component  of  H.R.  30  a  program  of 
in-service  training  to  enable  all  of  our  present  mathematics  and  science  teachers  to 
upgrade  their  teaching  skills.  ti*j  i.l 

Language  to  authorize  such  a  program  must  be  carefully  drafted  to  assure  that 
school  oflicialfl  will  be  given  the  ffexlBility  to  design  a  plan  best  suited  to  serve  their 
unique  needs.  The  principal  focus  of  ^cn  a  program  must  be  locally  based  so  that, 
the  goals  and  objectives  of  local  adnmistrators,  not  state  or  federal  bureaucrats, 
will  be  carried  out.  Local  ajiministrators  must  be  able  to  establish  cooperative  pr<K 
grams  with  local  colleges  and  universities,  and  explore  ^eater  cooperation  with 
local  business  and  industry  officials  to  achieve  their  goal  of  , upgrading  their  math- 
ematics and  science  teacher  skills  and  experiences.  ^  ■ 

Schools  Must  Re-Tool  Their  Classrooms  and  Laboratories.— ^hxr  efforts  to  thor- 
oughly strengthen  our  mathematics  and  science  instruction  would  be  incomplete 
without  a  significant  investment  in  cui^iculum  materials  and  laboratory  equipment. 
If  secondary  schools  are  to  expand  their  services  particularly  in  chemistry  and  phys- 
ics, resources  must  be  available  to  purchase  the  tools  necessary  to  provide  aji  exem- 
'plary  science  and  mathematics  learning  experienqe  to  our  students,  "Since  the 
NDEA  there  has  been  a  general  deterioration  of  these  materials  in  our  secondary^ 
school,  class  rooms.  A  study  done  in  1977  found  that  only  45  percent  of  all  secondary 
schools  possessed  some  kind  of  science  equipment,  and  those  schools  that  did  had 
budgeted  an  average  of  only  $5.50  per  student.  This  is  clearly ,  an  insufficient  ^ 
number  of  schools  with  laboratory  equipment  to  enpbel  our  physics  and  chemistry  . 
teachers  to  provide  an  enriching  learning  experience  to  their  students. 

RECOMMENDATION  HI    j  ^ 

We  recommend  that  H.R.  30  include  a  provision  that  enables  administrators  to  . 

Eurchase  needed  equipment,  materials  and  supplies  for  mathematics  and  science 
iboratories-amTTJiaflS-iaQms.  In  these  times  of  very  limited  resources  we  recognize  a 
need  for  restraints  in  tliia"aref[,  but  a  rekindling  of  mathematics  and  science  in- 
.struction  must  be  accompanied  by  investments  in  laboratory  equipment. 
~^New  Incentives  for  Business  to  Cooperate  with  Schools^-^-AB  I  t^tified  last  Septem- 
ber, Mr.  Chairman,  greater  cooperation  between  schools  and  business'  and  industry 
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must  bf^  pursued  if  we  are  to  strengthen  our  mathematics  and  science  fhstruction 
and  keep  up  with  the  rapidly  changing  technological  advancements  and  applicationa 
ot  knowledge.  While  I  understand  that  this  Committee'  has^o  iurisdiction  over  the 
tax  code*  I  feel  strongly  that  this  Committee's  recognition  and  backing  Of  a  concept 
of  providing  tax  incentives  to  businesses  which  assist^chools  will  be  most  helpfUl  in 
si3[bsequent  Ways  and  Means  Committee  deliberations.^ 
'  '  '.I  '  '   ■       .        ■   ■•  '  .  ■ 

.  ^       .     '        .  BECOMMKNDATION  IV  •    .  ' 

Vfe  believe  that  industry  and  business  must  be  encouraged  to.'.assist  schools  in 
stopping  the  exodus^  of  our  most  talented  mathematics  and  sciertj^  teachers.  The 
Glenn /McCurdy  taix  incentive  bill  is  designed  to  stop  this  talent  drain  that  schools 
have  been  iexperiencing,  .  by  addressing  the  tremendoujB  diffe^ntial  that  exists  be-' 
tween  the'classroom  and  industrial  work  place  wages. 

The  biir^ould  provide  tax  breaks  to  businesses  which  hire  mathematics  and  sci- 
ence ^eacherA'over  the  summer  months  in  high  technology  jobs.  In, this  way,  two  of 
the  primary  causes' oJG  disrepair  in  mathematics  ^d  science  instruction  could  be  al- 
leviated. (1;  mathematics  and  science  teacher  salaries  would  be  supplemented,  thus 
removing  some  or  all  of  the  financial  incentives  to  leave  the  class  room  for  more 
financially  lucrative  industry  jobs.  And  (2)  teachers  would  be  given  the  opportumty 
to  learn  the  latest  applied  uses  of  technology  in  such  diverse  industries  as  comput-  . 
ers,  pe|roK;hemicals;  electronics,  and  agricultural  technology,  to  name  a  few.  Teach-  - 
era  Would  bring, these  rich  experiences  back  to  the  class  room,  thus  strengthening 
their  student  experiences  while  knowing  that  school  and  industry  officials  have  a 
greater  recognition  of  the  vital  role  they  pldy  in  the  classroom.  ' 
Furthermore,  we  urge  support  of  legislation  providing  tax  incentives  to  industry  / 
share  their  employees  who  hold  teaching  certificates  witl^  the  schools  on  a  part- 
time  basis.  This  would  require  little  or  no  bureaucracy,  just  some  negotiation  be-' 
twe^n  school  districts  and  their  local  industries.  The  benefits  would  be  great.  Aside 
from  filling  a  Chemistry  11  or  a  physics  or  calculus  class  with     qualSied  experi-  ' 
enced  instructor  for  perhaps  ten  hours  s^^week,  we  envision  schools  taking  advan- 
tage  pf  this  increased  cooperation  with  industry  in  a  number  of  ways.  The  cumula- 
tive interaction  between  school  administrators  and  industry  officfeJs  would  be  un- 
leashed to  the  benetit  of  the  students.  ' 

■In  conclusion,  Mr.  Chairman,  the  solutions  to  reversing  th£  decline  in  mathemat- 
ics and  science  instruction  and  the  national  challenge  pf  adSS^ing  the  world's  in- 
creasing teclinological  demands  are  many.  No  one  institution,  nor  level  of  goven- 
ment  can  do  it  alone.  Be  assured  that  the  nation's  school  principals  will  assist  you 
in  every'way  to  give  schools  the  resources  necessary  to  play  their  vitdl  roles.  v 

I  thank  thfe  Subcommittee  for  the  opportunity  Ac  share  oui*  views  about  how  ourv 
schools  can  contribute  to  solving  this  national  crisis,  and  pledge  our  assistance  to  > 
both  of  fthese  distinguished  Committeeards  you*  move  to  fashion,  a  politically  fUid  eco- 
^pmically  feasible  sblution.  Thank  you.        ^         ^  :  j  ' 

I  Would  be  pleased  to  answer  any  of  your  questions.  ^  ^  ^ 

Chairman  Perkins.  We  will  ncm  hear  from  Brooking^  Institu- 
^  tion,  Professor  Roy.  ^  ^       ^     ^  . 

STATEMENT  OF  RUSTUM  ROY,  BROOKINGS  INSTiTUTlON  V 

Mr.  Roy.  ^  Mr.  Chairman  and  meirtbets  of  the  Education  and 
Labor  Committee,  and  other  Memberaljf  Congress,  I,  think  not  only 
is  the  committee  to  be  commended.  But  perhaps  to  be  warned,  be- 
cause I  am  sure  many  of  you  realized  that  the  size  of  the  problem 
you  are  addressing  and  its  i^Kfrtahte  -should  be  commensurate 
with  the  bucks  you  are  goingT^ut  behind  it.  Because  in  a  pam- 
phlet I  have  .written  I  call  '"fRe  Technological  Rearmament  of 
America,"  this  Nation's  defense- will  bp  better  served,  I  believe,  arid 
I  adduce  evidence  for,  by  lielping  irraustrially^ trained,  technologi- 
cally literate  citizenry,  than  by  orie  more  ;vveapons  system.-  ^  '  ^  -  f 

Sb  I  hope  some  of  you  will  not  lack  the  courage  to  see  that  the  " 
importance  of  this  problem  is  so  great  that  it  really  needs'^  mucH 
healthier  and  sustained  economic  base.  / 

....  -    -     \        ,  ,         '  ■■ 
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Mr.  Chairman,  I  come  out  of  a  community  that  is  not  highly  rep- 
resented in  your  committee  hearings  usually,  the  research  scientist 
community.  I  direct  a  lab  in  which  I  get  $4  million  a  year  out  of 
NSF  and  other  agencies.  I  am  afraid  to  report  that  our  community 
has  not  had  a  distinguished  report  with  respect  to  helping  science 
education  at  the  elementary  and  secondary,  level.  We  l^ve  much  to 
be  blamed  for.  We  have  felt  that  somehow  we  would  erect  oh  a 
^ne  of  illiterate  citizenry  a  flagpole  of  aii  elitist  group  of  scien- 
tists. That  model  is  simply  not  tenable  any  more.  | 

What  we  need  is  What  the  other  nations  have  done,' t*  erect  a 
pyramid  whete  everybody  has  some  technplorical  awareness,  and 
slowly  build  that  up  so  that  Mr.  Goodlin^s  FTA  and  the  school 
board  is  also  concemeplr^ncemed  enough  that  they  will  support 
science  teachers.  So  yfe  n^  to  have  that  kind  of  pyramid  base  m- 
steadof  ou?  flagpcO^base.  -  4. 

Mr.  Chairman/l  want  to  Inake  only  three  pomts  from  my;testi- 
mony,  and  I  will  pull  them  otit  because  they  are  rather  different 
from  .what  my  c&leagues  have  been  saying  previously. 

M^  first  point Ja,  what  is  the  target  audience  of  thejiew  mcen- 

^Tsubmit  there  is  a  new  ta^et  audience,  and  that  it  is  different, 
from  the  one  that  we  went  after' in  the  National  Defense  Education 
Act  to  which  yt)u  haye  referred:  It  was  a  strategic  error  I  believe  m 
what  we  did^il958.  We  went  after  makmg  more  scientists  and  en- 
gineers arid  mSdng  damned  good  ones.  .  J  .J 

Professor  Conarit,  when  he  Retired  as  president  of  Harvard,  said 
we  don't  need  to  worry  aboiit  those  giiys,  they  are  so  good  that 
they  will  take  education  away  from  even  bad  teachers;  what  we 
need  to  be  concerned  about  is  the  rest  of  the  population.  So  I  be- 
lieve that  1  percent  of  the  population,  the  science  and  engmeenng 
community,  that  is  us,  we  don't  need  the^oney.  The  people  that 
your  bill  should  address  are  the  99  percent;  ye  will  float  on  top  of 
them.  If  the  99  percent  of  the  population  is  technologically  literate, 
we  don't  need  to  worry  about  the  1  percent.  ^  ^ 

Now,  I  think  that  that  is  a  very  important  distmction  from 
NSF's  approach,  which  is  trying  to  make  better  scientists  and  engi- 
neers. Let  them  worry  about  that.  Somebody  has  to  worry  about 
how  you  make  a  technogically  literate  population.  I  suggest  thitf  ;s 
.  the  right  committee  to  do  that.  ,       .  .   .-r^      ^  /T' 

My  second  point  is,  what  arrwe  going  to  do  that  is  different,  ^re 
we  just  going  to  repeat  the  mistakes  of  NDEA,  or  is^ the  content 
going  to  he  exactly  the  same,  one  "more  course  in  math  and^nd  m 
physics.  It  is  not  going  to  cut  the  mustard.  There  is  somethmg  liew 
yi  the  field  of  education.  .  ,  n^i. 

Let  me  propose  to  you  this  is  the  safeguard  you  wanted.  I  beheve 
"  that  imless  we  motivate  students,  content'  will  not  cut  the  mustard 
any  more.  Just  content  is  not  enough.  Motivation  on  science  Ana 
technology  is  the  key.  It  is  something  we  have  never  done  before. 
How  do  we  motivate  young  girls  tod  boys  to  get  interested  m  it? 

There  has  been  in  the  last  decade  a  radical  chai^ge  in  our  under- 
standing in  the  universities,  on  a  thousand  campuses  across  the 
country,  a  new  subject  matter  field  has  come  into  the  business.  It  is 
called  sStesoe,  technology,  and  society.  It  linkages,  m  Mr.  Kissiger  s 
terms,  technological  activity  with  our  societal  needs.  Unless  a  local 
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school  board  chairman  sees  that  the  pollution  or  the  business  is 
connected  with  the  math  and  science  education,  he  is  not  going  to 
support  it.  So  I  believe  what  we  have  to  do  is  press  that  linkage — 
science,  technology,  and  society,  abbreviated  STS/That  is  a  new 
subject  matter  on  our  campuses  in  the  universities.  It  is  slowly 
coming  into  high  school.       ^      ^  ^ 

Let  me  show  you  this  is  not  an  idiosyncratic  idea  of  mine.  Mr.  F. 
James  Rutherford,  former  Assistant  Secretary  of  Education  in  the 
rJast  administration,  has  said  precisely  the  same  thing  to  all  the  lib- 
eral arts  colleges.  The  most  important  base  that  would  verify  this 
is  the  National  Science  Teachers  Association.  They  issued  a  few 
months  ago  a  position  statement  on  what  they  think  should  be 
done.  And  their  proposal  is  that  20  percent  of  all  the  science  educa- 
tion shotild  be  in  STS  at  the  high  school  level,  15  percent  a  little 
lower,  5  percent  at  thp  elementary  level. 

Who  is  going  to  make  the  textbooks,  where  is  the  material,  if 
that  is  true?  And  that  is  the  consensus  of  a  lot  of  teachers,  not  only 
us  academics  and  research  scientists.  In  Britain — I  have  had  sent 
to  members  of  other  committees  in  the  Congress— they  have  ,a 
whole  set  of  te3j:tbooks,  of  teaching  science  and  technology  through 
science,  technology,  and  society.  I  believe  that  is  the  motivational 
key  whicji  unlocks  a  continuing  interest  in  the  subject  matter. 

My  third'point  addresses  your  cost-effective  related  matter,  how 
do  you  make  sure  you  get  enough  bang  for  the  buck  with  these  new 
sexy  technologies?  *  ,  '  • 

In  your  section  625,  you  ask  for  research  on  some  of  these  new 
technologies.  I  believe  that  is  very  important,  Mr.  Chairman.  You 
will  avoid  all  the  hype  of  the  salesmen.  Otherwise,  we  are  going  to 
have  all  those  dogs,  all>those  secondary  models  which  thev  palm  off 
on  school  districts.  And  the  worst  and  most  difficult  thing  is  to 
know  which  technology  is  going  to  be  beneficial  to  education.  We 
are  nof  clear  that  finger-math  from  Korea  is  inferior  to  a  calcula- 
tor from  liewlitt-Packard.  So  you  must  continue  research  on  find- 
ing which  technologies  are  really  effective  and^  which  are  just  to  be 
brought  in  because  industry  wants  to  sell  it  to  us. 

Oil  the  research  equipment  section,  Mr.  Chairman,  in  625  I  be- 
lieve you  have  an  absolute  secret  wea^n  in  section  b(3).  I  would 
urge  you  avoid  the  rest  of  it  in  providing  equipment  for  universi- 
ties 3  am  now  talking  about.  But  in  section  b(3)  you  have  done 
something  which. is  unique,  which  is  to  provide  a  means  for  the 
sharing  of  equipment,  provide  incentive  for  sharing. 

The  most  cost-effective  technology  today  is  sharing.  Every  profes- 
sor wants  his  own  bat^h  of  equipment  r^ght  around  him.  Let's 
make  sure  that  the  incentive  is  there  for  the  sharing  of  equipment. 

Last  but  not  least  is  your  institutional  problem  you  have  been 
addressing,  Mn  Chairman,  how  do  we  go  about  this,  the' Depart- 
ment of  Education,  NSF,  and  so  oh.  . 

With  respefet  to  the  single  point  of  academic  involvement,  univer- 
sity involvement,  may  f  suggest  that  Congressman  Brown  on  the 
National  Technology  Foundation  not  be  ignored.  It  is  a  potential 
move  which  would  integrate  thei^echnological  base  of  the  country 
with  technological  literacy,  with  tfie  kind  of  trQijybg  that  we  need, 
the  technical  technician  education,  into  a  single  agency.  I  believe 
we  may  need  a  new  agency  to  bring  some  of  these  things  together. 
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Thank  yon,  Mr.  Chairman.  \   .  .       .  «t 

Chairman  Perkins.  Thank  you  for  a  good  statement.  We  are 

having  a  lot  of  diversity  of  views  here  toiday,  which  is  very  mterest- 

ing,  at  this  hearing.  "en 
Prepared  statement  of  Rustum  Roy  follows:] 

Pbjtared'Statkment  of  Prop.  Rustum  Roy,  Scibncb  and  Pubuc  Poucy  Fellow. 

1^  Brookinos  Institution 

■  •       ,  *  /        ♦  ■  ■ 

Mr.  Chairman,  your  bill  H.B.  30  tackles  perhaps  the  most  significant  problem 
facing  American  education  today:  the  appropriate  mcorporation  of  additional  math- 
ematics, science  and  especially  technology  into  every  level  of  our  educational 
system.  .  ■ 

I  speak  from  the  vantage  point  of  an  active  research  scientist  and  director  X)fa 
substantial  research  laboratory,  but  one  which  has  been  actively  involved  with  sci- 
ence and  technology 'education  from  the  lever  of  the  American  pubhc-at-large  to 
\  graduate  students  in  applied  physical  sciences.  And  I^ptart  with  aSi  acute  awarene^ 
of  the  absolute  requirement  of  cost^fTectiveness  in  all  the  programs  to  be  supported 
under  this  biU,  if  $300  million  dollars  is  to  maike  any  meaningful  impact  on  the 
problem.  I  will  divide  my  remarks  into  three  portions.  First,  what  is  the  most  impor- 
tant target  audience?  Second,  what  is  the  novel  content  of  the  teaching  or  is  it  just 
more  of  the  same?  Third;  what  are  likely  to  be  cos^effective  aspects  of  the  technol- 
ogies (including  advanced  instrumentation)  for  education?  / . 

1.  THE  TARGET  AUDIENCE 


Approximately  1  percent  of  the  population  of.  the  U.S.  have  been  trained  as  enp- 
neers  or  scientists,  fbelieve  that.science  education  in  the  U.S.;  partly  under  the  mis- 
rw^.iA^  :«n.,A../w>  of  fi^A  nrjiHAmir  reflenrch  scientifit  communitv.  has  attempted  to 


1  percent  minority,  built  on  a  sana  piam  oi  a.  :f(  percent  technologically  uin^ia*^ 
populace.  Most  other  countries  have  opted  for  a  more  stable  pyramid;  with  large 
numbers  having  a  modest  acquaintance,  and  gradually  decreasing  numbers  getting 
correspondingly  increasing  competence  in  technological  understanding. 

After  Sputnik,  under  the  National  Defense  Education  Act,  we  embarked  on  a 
process  to  make  an  even  better  breed  out  of  the  1  percent  engineer-sci^tist  cohort 
group.  We  failed.  The  reason  for  this  is  that  as  President  Conant  of  Harvard  ob- 
served decades  ago,  we  do  not  need  to.  do  much  for  the  highly  motivated,  brightest 
students.  By  the  time  they  finished  coliege  they  have  extracfed  even  from  the  worst 
among  us  teachers  the  stuff  they  need.  \  i 

American  math  and  science  education  is  grossly  deficient  not  in  the  training  ot 
engineers  and  scientists  but  in  not  training  of  those  who  wilFpay  the  bill  for  benefit 
from,  or  suffer  the  ill  effects  from,  the  work,  of  this  technical  community. 

I  would  therefore  especially  support  tho&e  sections  of  the  bill  Which  tend  m  this 
direction  as  against  those  that,  seek  to  increase  the  numbers  of  scientists  and  engi- 
neers. Thus  Ibelieve  that  Congressional  fellowships  would  serve  the  nation  best  U 
they  sought  out  those  exceptional  students  which,  principally  for  fmancial,  sex  (or 
other)  disadvantage,  would  be  lost  to  the  personnel  pool.  The  others,  especially  at. 
the  posfpraduatelevel,  have  ample,  indeed  better,  sources  of  support  m  the  sciences 
and  engmeering.  .  j  u   ^.i.'  u-n  :c 

I  conclude  therefore  that  the  national  interest  will  be  best  served  by  this  bill  u 
et/plicit  mention  is  made  wherever  appropriate  that  the,  target  audience  should  be 
the  general  citizenry  who  will  not  become  professional  engineers  or  scientists. 

2.  NOVEL  CONTENT  OF  THE  MATH-8C1ENCE-TECHN0L0OY  <MST)  TO  BE  IMPARTED 

It  can  easily  be  shown  that  the  total  expenditures  in  pre-colleee  and  college  MST 
education  are  so  large  that  unless  the  $200-$300  mUlion  in  this  bill  were  very  car^ 
fully  placed  it  would  exert  Virtually  no  leverage  on  it.  Moreover,  it  can  be  M^ed 
that  the  "technolo^cal  illiteracy"  of  the  American  people  Ima  been  caused  by  the 
present  system  offering  a  certain  content  in  a  certain  way,  ^hpw  can  its  expansion 
help  the  problem?  Clearly  some  combination  of  form  and  content  m  our  MST  teach- 
ing turns  off  the  vast  mcyority  of  our  studenta  from  the  excftrng  venture  of  under- 
standing and  even  changing  our  world. '  tt  g  

Over  the  last  decade  on  a  thousand  college  campuses  across  the  U,b.  completely 
unplanned  and  unorchestrated,  I  believe,  a  most  significant  answer  has  emerged  to 
the  question:  What  will  it  take  to  interest  and  hold  the  mterest  of  the  average 
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American  primary  and  secondary  school  student  The  answer  is  unequivo- 

cally: The  subject  matter  which  today  focuses  on  the  field  of  Science  and  TechnolMy 
and  Society  (ST^).  Let  me  explain  the  reasoning  behind  this  claim.  It  begins  by  de- 
termining the  optimum  content  of  general  education  for  school  as  "well  as  college 
students  in  the  late  20th  century.  Educatcts  from  all  over  the  world  .whether  in 
Poland,  in  Britain,  or  in  India  recognize  that  to  be  an  effectively  functioning  citizen 
in  the  world  of  today  requires  an  awajsness  and  rudimentary  understanding  of  par- 
ticular aspects  of  applied  "MST". 

If  interest  in  such  subject  matter  is  to  be  maintained  throughout  school  and  col- 
lege,  then  that  MST  subject  which  is  a  felt  need  of  the  "citizeVi"  mus^  be  the  con- 
necting link.  STS  as  if  is*  now  universally  called  starts  with  the  citizen  in  her/his 
society.  What  does  she  or  he  need  to  know  to  function  wfeU,  manage  life  and  socml 
community  affairs,  vote  intelligsently,  etc?  The  linkage Jshould  always  be  made^ 
the  following  sequence:  in^ividual-society-technology-enmneering  and  last  of  all  the 
abstract  principles  of^ience.  This  is  virtually  the  reverse  of  what  we  often  attempt 
.  in  our  schools.  Our  'new  slogan  is:  "TechAology-related-to-lif&"  is  "technology- re- 
member ed-for-life":  This  is  what  made  the  Americart  fanner  the  most  technological- 
ly balanced  citizen  in  the  world.  The  goal  of -STS  teaching  of  and  about  S&T  is  a 
2l8t  century  version  of  that  kind  of  understaij^ing.  ' 

I  have  written  recently  (see  enclosures)  that  STS  is  the  absolutely  required  core  of 
technological  literacy.  But  this  is  no  invention  or  idiosyncracy  of  mine.  Professor  S. 
Goldman,  Mellon  Professor  of  the  Humanities  at  Lehigh  University  (Bull.  Sci.  Tech: 
Society,  2)  has  described  (he  symbiotic  relationship  between  STS  and  technology  lit- 
eracy. Dr.  F.  James  Rutherford,  former  Assistant  Director  of  the  National  Science 
Foundation  and  Former  Assistant  Secrefctry  of  the  Department  of  Education,  writ- 
ing in  "Forum",  the  journal  of  the  small  libreral  arts  colleges,  says:  "The  lessbn  of 
Sputnik  is  its  failure  to  catalyze  a  broad  guaged/ and  lasting  reform  movement  in 
science  and  technology  education.  Every  student  needs  a  good  general  education  and  ; 
,in  these  times  such  an  education  must  pay  substantial  attention  to  science  and 
mathematics  and  their  applications.'*  The  Editors  of  the  same  journal,  in  the  editori- 
al in  the  same  issue,  write:  *'In  a  world  with  increasing  technological  and  scientific 
complexity,  science  literacy  must  be  more  than  the  understanding  of  a  few  basic 
principles  in  the  biological  or  physical  sciences.  Rather,  it  mustj/encom^ass  the  abili- 
ty to  apply  an  understanding  of  science  principles,  methodolpgy,  cap^ilities,  and 
limitations  to  the  'wide  range  of  decisions  students  will  face  both  as  citizens  and  as 
professionals."  ,  , 

Perhaps  the  nfost  telling  witness  comies  from  the  official  position  statement  of  the 
National  Science  Teachere  Association  which  is  even  titled:  "Science-Technology-So- 
ciety:  Science  Education  in  the  1980's."  While  soine.other  mate^jal  may  be  called 
ST>related  this  NSTA  position  statement  calls  explicitly  for  increasing  amounts  of: 
5  percent  STS  material  at  the  ^lemeiltary  level,  through  15  percent  at  the  junior 
.  high  level,  to  a  "minimum  of  20  percent  of  science  instruction  should  be  directed 
toward  science-i^lated  societal  issues."  (Emphasis  added  throughout). 

The  significance  of  this, kind  of  statement  should  not  be  lost.  Remember  that  we 
have  100  years  of  tradition,  millions  of  textbooks,*  tens  of  thousands  of  trained  teach- 
ers in  math,  physics,  chemistry,  biology.  Yet  what  m^y  experienced  individuals 
and  representative  groups  are  calling  for  is  at  least  20  perceiU  of  the  instruction 
(say  equal  to  all  that  in  chemistry)  to  be  given  in  a  new  field,  STS.  Moreover,  it  ib 
our  claim  that  this  is  the  kind  of  subject  matter  which  will  help  most  directly  in 
stimulating  and  maintaining  the  interest  of  the  vast  menority  of  our  citizens  in  3&T 
affairs.  Clearly  if  STS  is  this  important,  as  many  of  us  believe  it  to  be,  it  will  need 
to  be  singled  out  for  attention.  It  is,  iir  my  opinion,  the  newly  found  key  to  cost- 
effective  improvement  of  the  technology  literacy  of  the  country. 

It  is  particularly  important  that  especial  attention  should  be  paid  in  the  bill  to* 
.  the  training  of  teachers  aind  the  preparation  of  teaching  materials  at  alf  levels  in 
\this  subject  matter  field.  At  the  high  school  level  the  British  are  far  ahead  of  us, 
and  some  excellent  material  has  been  prepared.  This  material  introduces  the  tech- 
nology and  science  through  the  students'  interest  in  food,  or  sewage  treatment,"  or 
robotics,  with  an  even-lianded  treatment  of  the  potential  good  and  harm  that  can 
result.  '  , 

3-  COST- EFFECTIVE  EDUCATION-RELATED  TECHNOLOGIES 

In,  Section  624  the  Bill  treats  the  question  of  educational  research  and  mentions, 
the  efficacy  of  the  use  of  new  instructional  technologies.  However,  while  the  se^ 
appeal  of  some  of  the  new  information  tec]mologies  (e.g.  the  computer  software)  gets 
them' attention,  the  real  action  may  be  elsewhere.  The  on-site  reproduction  and  the 
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use  of  modular  text  material  has  radically  altered  the  science  and  en^eering  text- 
book bufliness  in  colleges.  It  will  soon  affect  high  schools.  In  pedagogical  optimiz- 
ation strategies,  the  cost^fTective  preparation  and  dissemination  of  the  teaching  ma- 
terials in  short  modular  units  in  print  (still  the  most  used),  video  and  computer  for- 
tnata  has  been  badly  neglected.  It  4s  the  simplest  strategy  to  be  able  to  continuously 
update  nmterial  and,  indeed,  continuously  improve  and  keep  the  content  relevant  to 
industry's  needs.  The  N.I.E.  could  provide  a  long-te^  national  fund  for  matching 
Support  of  the  production  of  leaching  materials  in  mathematics,  science  and  engi- 
neering by  national  consortia,  based  in  universities  but  involving  industry  and  gov- 
ernment personnel.  * 

The  research  alluded  to  in  this  section  should  explicitly  address  the  matter  of 
both  positive  and  the  potential  negative  aspects  of  the  impact  of  computer  usage  on 
reasoning  ability  Such  as  those  hinted  by  nenneth  Olsen,  President  of  the  Digital 
Equipment  Corporation  in  his  NAE  Founders  Award  lecture  (November  1982).  It 
should  compare,  for  example,  the  costs  and  educational  benefits  of  Korean  figer- 
math  as  compared  to  calculator  usage.  It  is  far  from  certain  that  early  introduction 
to  such  instruments  is  good  for  reasoning  or  logic  or  mathematical  abilities. 

In  Section  625  the  bill  addresses  the  matter  of  instructional  and  research  equip- 
ment. I  have,  studied  the  topic  and  written  extensively  on  it  and  append  a  recent 
editorial  from  one  of  the  leading  scientific  instrumentation  magazines.  I  believe  that 
the  danger  of  throwing  money  at  problems  is  already  proven  here.  First  and  fore- 
most no  one  has  established  what  level  of  equipment  is  optimum  for  what  institu- 
tion. Second,  I  have  shown  that^ust  adding  high-priced  sophisticated  ($400,000?)  in- 
struments can  financially  andi^intellectually  cripple  many  departments.  The  recent 
Defense  department  exercise  proyides  a  total  of  $30  million  in  grants.  In  1982  DOD 
received  21  times  as  much  in  proposals  as  it  had  to  give  out.  In  effect  this  means 
that  20,  typically  smaller,  institutions  have  each  transferred  $5,000-$l  0,000 
(irretrievably  wasted  in  preparing  prbposals)  on  one  large  university,  which  may  or 
may  not  really  benefit.  Of  course,  I  support  the  DOD  initiative.  It  is  the  absurdity  of 
the  selection  process  that  I  believe  can  be  improved.  In  this  section  it  is  my  consid- 
ered judgment  that  this  bilK  could  make  a  unique  contribution  and  be*  maximally 
cost-effective  by  restricting  itsJfunding  to  Section  625(bX3>— which  makes  it  possible 
to  share  well-established  existing  facilities.  Costs  per  hour  are  driven  down  drasti- 
cally by  increasing  the  usage  of  central  facilities.  If  this  bill  'encourages  this  sharing 
of  facilities  by  any  incentives,  it  will  have  struck  a  long  overdue  blow  not  only  for 
cost-effectiveness  but  for  breaking  dovm  t^  institutional  barriers  in  many  parts  of 
the  science  establishment 


The  Science  Establishment  Flunks         '  ' 

(By  Rustum  Roy)  ' 

It  has  become  fashionable— within  the  space  of  less  than  six  mounths— for  promi- 
nent leaders  among  scientists  to  be  concerned  with  science  education  as  distinct 
from  research.  On  all  sides  we  hear  of  the  desperate  straits  of  science  education 
among  the  general  American  populace. 

.  By  and  large,  especially  in  relation  to  the  developed  notions,  I  believe,  that  the 
U.S.  citizenry  and  its  leadership  are  indeed  below  the  average  elsewhere  in  a  bal- 
anced understanding  of  science  and  technology  and  their  impact  on  society.  Howev- 
er, the  main  response  of  the  science  conmiunity  to  this  situation  is  an  appeal  to  gov- 
ernment and  to  industry  for  more  money.  But  nonscientist,  politically  astute  observ- 
ers detect  a  peculiar  inconsistency  in  all  this  recently  aciquired  concern  for  science 
education  by  this  comm^^nity. 

How  can  it  bo,  they  reason,  that  the  university  science  and  ongineerijpg  communi- 
ty should  find  itsebf  ih  such  desperate  straits,  when  the  Reagan  administration  has 
been  relatively  kind  to  Science  budgets?  For  two  or  three  decades,  science  was  well 
funded;  indeed,  the  seedsf of  this  problem  were  planted  during  the  plush  vears  of. 
science's  growth.  Surely  money  is  not  the  only  problem.  Is  it  not  in  the  values  and 
priorities  of, the  scientists  themselves?  » 

Have  they  shown  a  ccAicom  for  the  ^ucation  in  science  of  the  general  public? 
After  all,  the  Public  Understanding  of  Science  program  wasjudged  by  the  science 
community  itself  for  many  yoara  to  be  worth  one-tenth  of  \%  of  the  budget  of  one 
agency  (NSF)  and  zero  in  all  others.  Even  the  Reagan  elimination  of  the  National 
Science  Foundation's  science  education  directorate  amounted  to  only  6%  to  7%  of 
the  total  NSF  budget. 
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DO  THKY  REALLY  CARB? 

'  If,  the  critics,  argue,  the  science  and  engineering  community  felt  so  strongly  about 
any  of  these  aspects  of  ^ience  education,  it  could  easily  have  shifted,  resources 
during  the  many  fat  years  of  science  funding  to  establish  the  level  of  activity  that 
are  their  new  targets. 

In  the  15  years  that  the  total  budget  for  academic  research  was  growing  steeply, 
the  percentage  of  the  NSF  budget  allocated  to  all  science  education  had  dropped 
from  near  50%  to  nearer  5%.  For  all  those — in  Conp*ess  and  the  agency—partly 
responsible  for  this  change  to  rediscover  education  is  mdeed  a  turnabout.  For  them 
to  make  the  charge  that  this  was  due  to  the  "unimaginative"  nature  of  NSF's  sc- 
once education  program  is  ingenuous,  to  put  it  mildly.  -  S 

I  believe  there  is  a  most  instructive  lesson  in  our  history  of  handling  science  edu- 
. cation,  and  unless  and  until  we  in  the  science  establishment  radically  change  our 
own  values  (heal  ourselves),  we  will  be  unfit  and  unable  to  mount  a  meaningful 
campaign  to  eradicate  technological  illiteracy  and  re-integrate  science  into  'the  edu- 
cation of  all  Americans. 

The  lesson  I  draw  from  the  facts  about  our  neglect  of  science  education  of  the  gen- 
eral population  is  that  the  vast  m^ority  of  the  scientists  who  have  made  policy  for 
this  nation  for  ^he  last  two  decades — as  professors,  deans,  president^,  chairpersons 
or  members  of  National  Academy  committees  or  the  National  Science  Board^^lid 
not  have  any  philosophical  rationale  for  or  against  "science  education"  for  the  non- 
scientist.  Most  simply  didn't  think  about  it  or  care. 

The  wholeness  of  the  educational  fabric  of  a  technologically  advanced  culture, 
from  a  citizeh  able^to  appreciate  and  criticize  technology  and  science;  to  the  support 
of  esoteric  astrophysics  rh.  D.'s,  was  not  manifest  in*the  science  community's  reduc- 
tionist world  view.  "More  money  for  research"  was  the  single  goal  of  most  scientists 
and  science-policy  makers.  And  when  it  came  to  money  for  science  education  even  of 
scientists,  it  was  a  very  poor  relati^oo  indeed  compared  to  more  money  for  research. 

Therefore,  it  is  my  opmion  that  giving  a  little  ($100  million)  more  money  for  sci- 
ence education  of  the  general  public  cannot  possibly  do  any  good  if  it  is  given 
through  tlUs  same  community.  Its  gut-level  attitudes  simply  cannot  change  that 
fast.  Perhaps  a  Solomonic  teat  would  be  to  ask  NSF,  NIH  and  the  rest,  in  a  zero- 
based  budget  exercise,  to  see  what  percentage  they  would  be  willing  to  give  up  out 
of  researcH  budgets  for  science  education.  The  government  should  then  match  that 
amount  with  additional. money  for  science  education  within  that  agency.  This  would 
provide  a  mind-focusing  exercise  and  a  cathartic  self-healing  via  repentance  for  (both 
the  science* community  and  the  nation.  y  ^ 

To  improve  a  very  bad  situation,  I  believe  the  executive  or  the^Congress  can  move 
fast  via  a  different  program  in  a  different  agency,  and  one  which  has  an  excellent 
antecedent.  I  note  fir^t  that  it  is  genuinely  in/line  with  the  concept  of  the  new  (or 
old)  federalism.^A  new  initiative  on  nationwide  technological  literacy  could  be  "mod- 
eled on  former  Assistant  Secretary  of  Commerce  Herbert  Holl omen's  invention:  the 
State  Technical  Services  Act  (STSA).  ^ 

I  propose  that  an  analogous  State  Science  Foundation  Act  (SSEA)  be  enacted  with 
two  ctinjponents.  One  will  provide  (on  the  basis  of  a  formula  incorporating  the 
number  of  school  students,  high^school  graduates,  two-year  technical  graduates  and 
college  degrees)  a  grant  to  be  matched  on  a  three-federal-dollars  to  one-state-dollar 
basis,  for  state-run  -programs  designed  to  eradicate  technological  illiteracy  and  up- 
grade science  education^  for  the  non -specialist  at  every  level. 

'  VtffijNJKER  CONTRIBUTIONS 

The  second  part,  somewhat- along  the  lines  of  the^TSA,  would  provide  federal 
grants  with  an  oven  higher  matching  tatio  to  consortia,  regional  asaociatioris  and 
national  groups,  for  programs  agreed  upon  as  being  of  value  to  any  group  of  states. 
'  Such  programs  might  involve,  for  oxamjplo,  development  of  course  content  and 
teaching  materials  for  print  or  TV.  Using  block-funding  mechanisms,  perhaps  a  five- 
person  federal  bureaucracy  could  run  the  whole  office  out  of  the  CJo^nmercb  Depart- 
ment. Moreover,  by  having  50  states  run  the  SSEA  program,  we  would  move  the 
action  away^from  the  research-oriented  Washin^on  bureaucracy,  toward  the  level 
oLgovernment  that  in  any  case  has  the  responsibility  for  mpch  of  science  and  gener- 
yrii  education.  \,  '  * 

Due  to  the  shortage  of  science  teachers  nationwide,  the  only  mechanism  for  rapid 
improvement  of  the, national  posture  is  through  the  volunteer,  route.  The  vdst  ma- 
jority of  our  school  districts  could  find  in  local  industry,  community  college  \x  uni- 
versity, scientists  and  engineers  who  would,  give  up  several  hours  a  week  to  teach 
science  at  the  local  school  and  help  in  local  cable  TV,  newspaper  or  other  communi- 
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ty  progromflvSuch  volunteer  contra)ution8  would  count  as  matching  udoney  in  kind,  ^ 
.  to  quSify  forte^ra  state  grants.  Moreover,  this  scheme  would  not  disturb  the  hamc 
structure  of  the  eadsting^ence  teachers'  employnient,  while  jpermitting  a  gradual 
exp^on'^^e.  personnel  capable  of  explaimng  and  interp^      technology  m  the 

^Th^bottomlS'e  comes  down  to  tf^ia:  In  an  era  of  fixed  intellectual  ancT financial 
resources,  can  the  high  science  research  community  be  entrusted  with  the  science 
education  of  the  American  people?  '  •  '      ,  ,     .       .  «        ,     •   ci  * 

Mr.  Roy  is  director  of  the  materials  research  laboratory  at  Pennsylvania  State 
University,  and  chairman  of  thlB  university's  science,  tectoology  and  society  pro- 
gram. He  is  at  preserita  sderice  fellow  at  the  Brookings  Instl^ion.  .  i 

ST^vCOBK  OF  TbCHNOWKJICAL  LiTORACT 

(By  Rustum  Roy) 

Fads  are  always  dangerous.  But  a  fad  in  an  important  area  of  long-term  policy  is 
doubly  so,  because  fads  by  their  veiy  nat^ire  are  shortlived.  The  sudden  hue^and  cry 
being  raised  about  "technological  illiteracy"  in  the  United  States  has  all  the  mak- 
ings of  a  faddish  response  to  an  extremely  serious  problem.  The  evidence  that  sug- 
gests, this  is  simple  enough:  The  same  problfem  has  been  known  for  two  decades. 
How  can  it  be  that  the  very  large  number  of  distinguished  scientists  engineers,  uni- 
versity presidents  and  government  administrators  who  now  appear  on  various  podia 
to  advocate  the  immediate  abolition  of  ''technol<«ical  illiteracy"  had  never  men- 
tioned^he  very  same  topic  in  thd  previous  20  years  while  they  had  control  of  money 
end  poUdes  directly  bearing  on  the  issue?  .  „     .  „«  x  ttc 

What  has  caused  this  heightened  response  to  the  new  crisis  ?  In  the  U.S.  two 
major  events  stand  out  The  first  is  the  virtual  abolition  of  the  National  Science 
Foundation's  Science  Education  Directorate  by  President  Reagan,  and  the  Iom  of 
revenue  to  many  universities  whether  or  not  their  work  had  any  bearing  on  techno- 
iMical  literacy.  The  second  is  the  effort  to  explMn  the  ielative  decline  m.U.S.  ci>al- 
ian  technol<wical  dominance  of  the  world  market^.  Causes  and  explanations  of  the 
situation  are  often  linked  to. oversimplified  correlations  with  either  the  cessation  of 
growth  of  basic  research  budgets  or  the  20  year  decline  in  national  average  Scholas-  ^ 
•  tic  Aptitude  Test  scores.  /  /  ,  4  i   %  *u  *i. 

The  faddish  nature  of  this  response  is  nowhere  revealed  more  clearly  than  m  the 
inverse  correlation  of  the  latter  two  variables.  The  decline  in  SAT  scores  (and 
mdeed  the  decline  in  Science  Education  budgets  from  50  percent  to  5  percent  of  the 
total  National  Science  Foundation)  started  while  basic  research  funding  was  m  its 
heyday.  Even  more  frightening,  perhaps,  is  the  nearly  comical  rush  toww^ls  some- 
thing called  "computer  Uteracgr*— presumably  a  kind  of  advanced  iypewntmg  which 
is  supposed  to  create  an  understandiiSK^^of  technology  among  the  Uberal  arts  stu- 
dents, and  sirwlar  disadvantaged  minorities.-  V*^^     .*      .    '  .    .  ju 

If  technological  literacy  means  effective  linguistic  abihty  in  a  world  dominated  by 
technological  impacts,  then  surely  Uliteracy  must  be  blamed  on  those  who  know  the 
language  and  should  be  concerned  about  the  spreading  its  use:  the  scienUsts  and 
technologists.  Proper  diagnosis  and  assigning  responsibility  for  the  present  state  of 
affairs  is 'necessary  in  this  case,  else  we  may  well,  turn  to  cures  whi(±  are  wrse 
than  the  disease.  Already  some  scientists  express  the  wish  for  another  Sputnik,  so 
that  in  a  crisis  mtode  the  U.S.  would  pour  more  money  into  science,  mcluding  f el- 
lowships.toattra^the  best  students  into  ''science."  This  is  hardly  reassumig  smce 
it  was  the  Sputnik  kind  of  half-baked  response  which  got  us  where  we  are.  F.  James 
Rutherford/former  head  ofEducaUon  for  NSF,  ^nriting  in  the  October  1982  iMue  of 
"The  Fonun"  points  out:  "The  lesson  of  Sputnik  is  its  failure  to  catalyze  a  broad- 
gauged  and  lasting  reform  movement  in  science  and  technology  education.  Every 
student  needs  a  good  general  education  and  in  these  times  such  an  education  must 
pay  substantial  attention  to  ^ence  and  mathematics  and  their  apphj^tlons.  ' 

Another  datum  of  interest  to  those  who  would  examine  how  well  the  resewtJh- 
oriented  science  and  engineering  community,  the  only  technologically  fluent  and  po- 
liticaDy  powerful  citizens  around,  attempted  to  make  their  fellow  citizens  hterate,  is 
the  bud^t  of  the  NSrrf  program  in  the  Public  Understanding  of  Science.  We  note 
that  all  the  Federal  agencies  supported  basic  research  in  the  universities  to  the  tune 
of  over  $5  billion  in  fiscal  year  1980.  Of  these  agencies  only  pne,  the  NSF,  hsd  any 
prt^grams  to  advance  ''tedmbl<^cal  literacy"  among  adults.  The  funding  of  this  was 
|l  million,  i.e.,  less  than  0.02  percent  of  the  total.  '  ■ 
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Over  a  d^de  ago,  ^  worldwide  concern  within  the  academic  commimity  for 
^'technolwv  literacy"  crystallized  into  thd^movement  for  Science,  Technology  and 
Society  Course  y/oxk  as  part  of  the  general  education  of  every  student:  That 
nearly  One  thousand  programs  (of  one  sort  or  another)  on  as  many  campuses  in  the 
U.S.  and  W^t^rn  Hhirope  started  at  tfie  grassroots  level  without  any  massive  na- 
tional effort^  ia  thie  most  eloquent  testimony  .to  the  early  recognition  of  the  need  for 
such  education.  This  Journal  and  a  half-dozen  like  it,  form  part  of  the  support  struc- 
ture for  tho^  involved  ^  advancing  technology  literacy  among  the  collie  student 
population,  of  the  tooat  easily  accessed  populations.  Our  claim  that  STS  is  the 
only  proper  framework* 'pr  technology  literacy  stems  from  the  nature  of  the  case- 
Clearly  a  nuclear  Phyfi^^t  or  ndolecular  biologist  narrowly  trained  in  the  typical 
discipfinaryr  i^uctionifl^  mold  is  no  more  technologically  literate  than  the  econo- 
mist coucpfJi^  with  b^ances  of  trade,  or  a  humanist  interested  in  the  ruins  of 
Crete. 

"Technology  literac/'  ^Hrely  cannot  consist  merely  of  standard  courses  in  science 
or  engineerifig^however  many  are  required.  Virtually  every  college  degree  holder 
haa  jiad  the^P^  They  are  basically  left  brain  stuff.  Technology  literacy  is  inherently 
relational,  right  brain  inaterial  showing  the  connectedness  of  science,  engineering, 
economics  a'^d  ethics.  S<^ience,  Technology^ and  Society  in  its  very  name  implies  pre- 
cisely that  relational  aspect  of  S&T  on  the  one  hand,  with  societal  and  human  af- 
fairs on  the  other.  Surely  the  technologically  literate  citizen  is  the  one  who  cannot 
only  h^dle  naaic  qualification  and  understand  the  rudiments  of  technology  but 
can  appreciate  the  trade-offs  associated  with  a  third  world  country's  decision  to 
build  »  nucl^^r  reactor,  or  the  exquisite  ironies  in  the  recent  technological,  successes 
in  "life  support"  eystet^  just  when  the  movement  for  dying  with  dignity  and  hos- 
pices is  blooi^ing,  ' 

Readers  of  thifljourn^  do  not  need  to  be  reminded  of  the  nature  of  Science,  Tech- 
.  nology  and  Society',  Yet,  they  may  need  to  play  a  more  vocal  role  in  providing  guid- 
ance for  the  ^ow  stirring  movement  for  technology  literaqpi  Many  of  the  insights^  on 
the  content  ^d  forin  oi  Science,  Technology  and  Society  as  part  of  general  educa- 
tion are  identical  with  those  that  show  STS^  relevance  to  technologiccJ  literacy.  The 
editori^  in,^^e  issue  of  'The  Forum"  cited  above,  summarized  it  this  way:  "In  a 
world  with'increasing  technological  and  scientific  complexity,  science  literacy  must 
be  more  tfia^  the  underst^u^ing  of  a  few  basic  principles  in  the  biological  or  physi- 
cal sciences,  lather,  it  must  encompass  the  ability  to  apply  an  understanding  of  sci- 
ence nfinbiples,  methodology^  capabilities,  and  limitations  to  the  wide  range  of  deci- 
sions s.tuden*^  MdlT  ^^ce  I^th  as  citizens  and  as  professionals." 


Sciei^ce— TEcHNOtoGV— Socjety:  Science  Education  fok  the  1980's — An  NSTA 

PosmoN  Statement 

PREAMBLE 

Science  a/i^  technology  influence  every  aspect  of  our  lives.  They  are  central  to  our 
welfare  as  individuals  ana  to  the  welfare  of  our  society.  All  around  us  are  examples 
of  the  impqJ^^ce  of  science  and  technology  for  pfoduction  of  food,  water,  shelter, 
clothing,  medicines,  transportation,  and  various  sources  of  energy.  There  are  an  in- 
creasing nu^t>er  of  science  and  technology-related. societal  proDlems  as  well  as  in- 
creasing societal  benefi*^-  Science  and  technology  are  central  to  our  personal  arid 
cultural  welf^e  an^i  to  many  societal  problems.  We  must  insure  appropriate  science 
education  fof  aU  citiaenS- 

However,  the  quantity  ^d  quality  of  science  education  for  all  people  are  not  com- 
mensurate vv^th  the  st^t^  of  science  and  technology  in  society.  When  one  would 
expect  budgets,  time  sp^JJt  on  science-related  subjects,  and  support  for  science  edu- 
cation ^  be  increasing  they  are  decreasing.  At  the  same  time  these  factors  are.  de- 
clining. Societal  probleitis  continue  to  require  an  understanding  of  science  and  tech- 
nology. The  burden  of  response  rests  heavily  upon  the  shoulders  of  a//  persons  asso- 
ciated vvith  science  endeavors— scientists,  engineers,  classroom  teachers,  other  edu- 
cators, and  0Chool  administrators.  Many  of  the  problems  we  face  today  c£m  be  solved 
only  by  per^ns  educated  in  the  ideas  and  processeg  of  science  and  technology.  A" 
scientiPc  literacy  is  basi^  for  living,  working,  and  decision  making  in  the  1980s  and 
beyond-  )      .  . 

There  is  ^  criflis  in  science  education.  The  following  science-technology-soqiety 
probleina  deU^a^d  inimeniate  attention:  understanding  of  science  and  technology  are 
central  to  oU^  persotial  national  welfare,  yet  public  appreciation  of  science  edu- 
cation has  d^lined;  increasing  number  of  individual  and  societal  problems  which 


110 


102 

have  an  impact  on  the  quality  of  life  are  related  to  science-generated  technology;  as 
the  impact  of  science  and  technology  on  society  has  increased,  the  support  for  scij 
ence  education  has  decreased;  compared  to  its  recent  past  the  United  States  haq 
fallen  behind  in  the  production  of  scientific  and  technological  goods  and  servicaa; 
and  women,  minorities,  and  handicapped  persons  are  under-represented  in  nearly  > 
all  professional  and  technical  roles  in  science  and  technology.  *  T 

DECLARATION  ■  '-^ 

The  goal  of  science  education  during  the  19808  is  to  develop  scientificaUy  literate 
individuals  who  understand  how  science,  technology,  and  society  influence  one  an- 
other and  who  are  able  to  use  this  knowledge  in  their  everyday  decision  making. 
The  scientifically  literate  person  has  a  substantial  knowedge  of  all  facts,  concepts, 
conceptual  networks,  and  process  skills  which  enable  the  individual  to  continue  to 
learn  and  think  logicaUy.  This  individual  both  appreciates  the  value  of  science  and 
technblogy  in  society  and  understands  their  limitations.  «  ^ 

The  attributes  listed  below  help  to  describe  a  scientifically  literate  person.  Each 
attribute  should  be  thought  of  as  describing  a  continuum  alon^  which  the  individual 
may  progress.  The  progress  of  the  individual's  science  education  should  be  equated 
with  progress  along  this  continuum. 

The  scientificaUy  and  technologicaUy  literate  person:  uses  science  concepts,  proc- 
ess skills,  and  values  in  making  respnsible  everj^day  decisions;  understands  how  so- 
ciety influences  science  and  technology  as  well  as  how  science  and  technology  influ- 
ence society;  understands  that  society  controls  science  and  technology  through  the 
allocation  of  resources;  recognizes  the  limitations  as  well  as  the  usefulness  of  science 
and  technology  in  advancing  human  welfare;  knows  the  miyor  concepts,  hypotheses, 
and  theories  of  science  and  is  able  to  use  them;  appreciates  science  and  technology 
for  the  intellectual  stimulus  they  provide;  imderstands  thajt  the  generation  of  soen- 
tific  knowledge  depends  upon  the  inquiry  process  and  upon  conceptual  theories;  dis- 
tinguishes between  scientSic  evidence  and  personal  opinion;  recognwas  the  origin  of 
science  and  understands  that  scientific  knowled^  is  tentative  and  subject  to  change 
as  evidence  accumulates;  understands  the  apphcations  of  technology  and  the  deci- 
sions entailed  in  the  use  of  technology;  has  sufficient  knowledge  and  experience  to 
appreciate  the  worthiness  of  research  and  technological  developments;  has  a  ncher 
and  more  exciting  view  of  the  world  as  a  result  of  science  education;  and  knows  reh- 
able  sources  of  scientific  and  technological  information  and  uses  these  sources  m  the 
process  of  deciaioa  making. 

BECOMMKNDATX0N8  FOR  K-12  GRADE  LEVELS 

Elementary  School  Sfcicnce— Science  shpuld  be  an  int^ral  part  of  the  elementary 
school  program.  It  should  be  used  to  integrate,  reinforce,  and  enhance  the  other 
basic  curricular  areas  so  as  to  make  learning  more  meaningful  for  children. 

A  carefully  planned  and  articulated  elementary  science  curriculum  should  pro- 
vide daily  opportunities  for  the  sequential  development  of  basic  physical  and  life  sci- 
ence conceptj^  along  with  the  development  of  science  process  and  inquuy  skills. 

Elementary  science  should  provide  opportnnities  for  nurturing  children  s  natural 
curiosity.  This  helps  them  to  develop  confidence  to  question  and  seek  answers  based 
upon  evidence  ana  independent  thinking.  Children  should  be  given  an  opportunity 
to  explore  and  investigate  their  world  using  a  handsK)n  approach,  with  instructional 
materials  readily  avauable.    <  r  _x   .     .  t.Mj 

The  focus  of  the  elementary  science  program  should  be  on  fosterii^  in  children  an 
understanding  of,  an  interest  in,  and  an  appreciation  of  the  world  in  which  they 
live.  '       *  , 

Middle/Junior  High  School  Science.  ^ 

The  middle/junior  high  school  science  curriculum  should  be  designed  to  accommo- 
date the  needs  and  learning  styles  of  the  early  adolescent.  Students  should  be  pro- 
vided with  daily  opportunities  Jto  explore  science  through  reading,  discussion,  and 
direct  learning  experiences  in  the  classroom,  laboratory,  and  field. 

Middle/junior  Ugh  school  science  should  contribute  to  the  development  of  scien- 
tificaUy literate  persons  and  not  simply  prepare  them  for  the  next  science  course. 
National  studies  have  shown  that  often  middle/junior  high  school  science  iswde- 
signed  to  prepare  students  for  high  school  biology  with  no  emphasis  on  physic^  sci- 
ence. In  addition,  studies  show  that  fewer  than  one  half  of  the  junion  high  students 
going  on  to  high  school  take  chemistry  and  physics.  Therefore,  it  is  imperative  that 
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on  important  thrust  of  middle/Junior  high  school  science  be  toward  the  physical  and 
Earth  sciences.    .  ,  .  - 

Middle/junior  nigh  school  students  should  continue  to  develop  science  process 
skills  and  content.  Middle/junior  high  school  science  should  emphasize  the  applica- 
tion of  ^th  skills,  and  content  to  the  students'  personal  life  situations  and  enable 
students  to  be^  examining  societal  issues  that  have  a  scientific  and  technological 
basis.  Middle/junior  hi^h  school  students  need  to  apply  what  they  have  learned 
soon  after  their  instruction  to  leisure  lasting  value  of  the  experience. 

High  school  sconce 

The  high  school  science  curriculum  should  enable- students  to  further,  develop 
their  scientific  and  technological  literacy.  Countries  incorporating  well-designied 
lcd>oratory  and  field  work  help  to  meet  this  need. 

A  balanced  core  of  readers  of  science  should  be  r^uired  of  all  students  graduat- 
ing of  one-  year  of  life  sdence  and  one  year  of  physical  science — ^both  taught  in  a"* 
science-teclmological-society  contexts  The  courses 'should  provide  students  with  op- 
portunities t€f  develop  skiUs  in  identifying  science-based  societal  problems  and  m 
making  decisions  about  their  resolution. 

Students  interested  in  exploring  or  preparing  for  careers  in  science,  engineering, 
or  technical  fi)elds  should  have  the  opportunity  to  take  additional  discipBne-bas^ 
courses  in  advanced  biology,  chemistrv,  physics,  and  Eeirth  science.  These  courses, 
should  be  planned  and  sequented  to  take  advantage  of  the  students'  increasing  com- 
mand of  mathematics. 

IHme  on  science  learning 

Lower  elementary  level  (gfrades  K-3):  a  minimum  of  1%  hours/week  of  science 
should  be  required.  '  ' 

.  Upper  elementary  level  (grades  4-6):  a  mimimum  of  2¥t  hours/week  of  science 
should  be  required. 

Middle/junior  high  school  leyel  (grades  7-9):  a  minimum  of  1  hour-day  for  at  least 
2  full  ^ears  of  science  should  be  required  of  all  students. 

Seizor  high  school  level  (grades  10-12):  a  minimum  of  1  hour  per  day  .for  2  full 
years  of  sciende  should  be  required.  The  courses  should  represent  a  balance  of  physi- 
cal and  life  sciences.  ,  , 

Emphasis  on  programs  for  all  students  ^ 

In  elementar/,  middle,  junior,  and  senior  high  school  grades,  science  education 
pro^anis  should  •provide  oasis  concepts  for  all  students.  Opportunities  should  be 
available  for  students  with  diverse  interests  and'  commitments,  including  students 
with  exceptional  interests-and  talents  in  science. 

Emphasis  on  science  education  for  the  adult  general  populations 

Schools  should  provide  educational  opportunities  in  science  for  all  the  adult  popu- 
lation in  their  community.  ■ 

Colleges, universities,  and  national  organizations  should  increase  emphasis  on  sci- 
ence education  for  adults  through  public  lectures  and  seminars. 

The. important  contributions  pf  ov^tnofHSchool  education  programs  such  as  niuse- 
ums,  TV,  planetariums,  and  zoos,  should  be  recognized  and  utilized  by  aU  those  in- 
volved. 

Emphasis  on  the  professional  development  of  science  teachers  through  inservice, 

opportunities 

Colleges,  universities,  and  other  agencies  should  develop'teacher  education  and  in- 
service  education  programs  that  are  consistent  with  this  policy  statement. 

School  districts  should  provide  opportunities,  encouragement,  and  recognition  for 
teachers  who  maintain  a  high  level  of  professional  competence. 

Emphasis  of  laboratory  and  field  activities 

Elementary  level  laboratory  and  field  activities  should  stress  the  development  of 
basic  inquiry  skills. 

Middle/junior  school  level  laboratory  and  field  activities  should  stress  the  applica- 
tion-and  extension  and  inquiry  skills  as  a  measure  of  obtaining  knowledge  and  re- 
solving problems.  " 
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High  school  leyel  laboratory  and  field  teachers  should  emphasize  not  only  the  ao- 
quisiUon  of  luiowledge»  but  also  problem  solving  and  decision  .  . 

^         •      •  >  ,     .  I-  . 

Science  instruction  matches  students '  cognitive  physical,  social,  ahd  emotional  , 

development  ' 

,  Schools  should  provide  objectiveB,  contents  and  instructional  strat^es  that  are 
appropriate  the  student's  stage  of  mental,  moral,  and  physical  development. 

Varying  strategies  and  materials  should  be  provided  at  all  erades  to  accommodate 
student  with  various  levels  onearning  skills  and  mental  development  ^ 

*  ♦       Emphasis  on  science-related  societal  issues  . 

Elementary  level,  a  iT*ipifmim  of  6  percent  of  science  instruction  should  be  directs 
ed  todard  science-related  iBodetal  issues.  J  .  ^    .  i 

Middle/jumor  high  school  level:  a  minimum  of  15  perceht  of  science  mstnictional 
be  directed  toward  science-related  societal  i«9ues.  ^       .  '  *   „  - 

Senior  high  school  level:  a  minimum  of  20  percent  of  science  mstruction  shdulo.  be 
directed  toward  science-related  societal  issues. 

Chairman  Perkins.  Now  we  will  hear  from  Dr.  Harold  PattersQjti, 
superintendent  of  Spartanbui^,  S.C.,  representing  the  American 
Association  of  School  Administrators. 

Go  aJiead.  '  " 

STATEMENT  OF  HAROLD  PATTERSON,  SUPERINTENDENT,  SPAR- 
TANBURG, S.C.,  REPRESENTING  THE  AMERICAN  ASSOCIATION 
OF  SCHOOL  ADMINISTRATORS 
:  Dr.  Pattersoi^;  ifev  Chairman^  after  hearing  this  today,  I  think  I 
am  a  bit  more  optmistic  than  some  of  the  speakers,  and  I  niay  have 
to  intersperse  some  things  into  my  comments  becaxise  I  think  they 
need  to  be  said 

One  is,  I  woiild  Kke  to  take  Professor  Roy  back  with  me  to  South 
■  Carolina.  I  am  very  intrigued  with  what  he  had  to  say. ;  ' 

I  am  also  here  as  a  member  of  the  AASA  Committee  on  Federal 
Policy  and  Legislation,  and  as  president-elect  of  the  South  Carolina 
Association  of  School  Administrators  [SCASA].  In  th<^  capacities.  I 
have  heard  from  many  other  school  administrators  concerning  the 
need  to  improve  instruction  in  the  areas  of  math  and  science.  At 
the  January  meeting  of  the  AASA  Committee  on  Federal  Policy 
and  legislation,  we  discussed  the  need  to  improve  math  Mid  sci- 
ence instruction  at  great  length^  Thus  the  hearing  on  I|.R.  30 
today,  and  subsequent  days,  is  very  timely.  / 

We  applaud  the  efforts  of  the  chairman,  the  committee,  and 
other  Members  of  Congress  to  address  this  growing  problem. 

While  Congress  is  considering  this  new  legislation,  AASA  be- 
lieves it  is  important  to  maintain  a  persi^ective  on  the  Federal  role 
and  Federal  interest  in  education.  A  Federal  interest  in  education 
has  traditionally  been  defined  as  including  those  areas  which  affect 
the  entire  Nation  and  where  the  entire  Nation  has  a  stake  in  the 
;.  outcome.  One  such  area' is  certainly  instruction  in  math  and^ci- 
:  ence  at  the  elementary,  secondary,  and  postsecondary  areas. 

Tlie  economy  is  digging  rapidly  and  in  the  next  century  the 
m^or  industry  and  source  of  employment  will  be  the  generation, 
storage,  and  transmission  of  information  and  people  employed  in 
that  information  society  will  need  different  skills  and  knowledre^ 
than  workers  have  needed  in  the  past.  Some  of  those  skills  aifd 
knowledge  concern  improved  education  in  math  and  science. 
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However,  a  word  of  cautio^  ifl  necessary.  Dr.  BBy  Forbes  of  the 
Education  Commission  of  the  States  has  Worked  with  scholaris  and 
industrial  leaders  to  identify  skills  that  future  workers  will  need, 
and  his  conclusion  i/that  critical  thinking  and  evaluation  skills 
are'more  necesaiy  than  simply  improving  studentsV  ability  in  math  ^ 
and  science.  AASA  urges  this  committee  not  to  be  part  of  a  stamr.' 
pede  to  filter  the  curriculum  in  ways  that  will  not  be  beneficial  to 
our  students  in  making  career  choices. 

Therefore,  we  thank  you,  Mr.  Chairman  and  your  c9&ponsors,  for 
introducing  H.R.  30,  the  ^ergency  Mathematics  and  Science  Edu- 
cation bill.  In  fact,  we  are  approaching  an  emergency  situation  in 
many  school  districts  in  math  and  science  education.  However,  the 
use  of  the  word  "emergency''  also  connotes  that  the  funding  pro- 
posed; in  this  l^ill  is  inadequate  to  the  task  of  improving  math  and 
science  instruction.  Because  the  budget  deficits  are  so  large,  there 
can  be  no  contemplation  of  programs  large  enough  to  actually  ad- 
dress the  total  need.  . 

The  authorization  for  part  A  of  H.R.  30,  $250  million,  is  not 
enough  in  our  estimation  to  meet  the  total  need.  If  there  are  ap- 
proximately SO  million  schoolchildren  in  America,  that  would  be 
only  $5  per  child  if  all  the  funds  went  directly  to  local  education 
agenci^. 

NEA  gaid  six,  they  probabl/  are  right.  I  have  been  thinking 
about  that  since  she  said  that. 

Because  funds  are  limited  AASA  recommends  that  the  commit- 
tee consider  targeting  the  funds  to  needy  school  districts  for  specif- 
ic purposes.  F^rst,  we  recommend  that  the  funds  be  targeted  direct- 
ly to  local  education  agencies.  We  do  that  because  the  research 
snows  that  if  inservice  education  is  going  tof  work,  teachers  have  to 
buy  into  that  process.  Teachers  know  what  they  need  better  than  I 
know  what  they  need  as  a  superintendent  of  schools,  and  better 
than  the  Federal  or  State  Governments.  So  the  inservice  programs 
have  to  be  tailored  to  the  needs  of  the  teachers. 

Second,  we  recommend  that  the  funds  support  only  two  goals: 
First,  to  increase  the  supply  of  teachers  in  math  and  science  and, 
second,  to  upgrade  the  slulls  and  knowledge  of  teachers  currently 
in  the  field:  There  are  several  vvays  to  meet  our  short-term  needs 
for  an  adequate  pool  of  qualified  teachers  for  math  and  science. 

First,  to  retrain  teachers  from  other  areas  who  are  losing  their 
jobs  because  of  a  decline  in  student  enrollment;  second,  to  review 
the  pool  of  substitute  teabhers  and  other  persons  qualified  to  teach 
but  who  are  riot  currently  teething;  third,  to  provide  incentives  to 
undergraduate  and  graduate  students  to  train  as  math  and  science 
teachers  and  actually  go  into  the  classroom  instead  of  industry; 
fourth,  to  work  with  the  business  community  to  identify  qualified 
and  interested  personnel  from  the  private  sector  to  teach  on  a  part- 
time  or  a  full-time  basis  in  the^  classroom  and  to  provide  teachers 
with  summer  employment  to  cover  the  salary  differential  between 
industry  and  education;  fifth,  to  structure  teacher  certification  in 
the  math  and  science  areas  to  account  for  differentiated  qualifica- 
tions, r        .  I 

Right  now  you  have  to  have  24  to  3.0  hours  of  science  to  teach 
general  math.  That  seems  to  me  to  be  a  bit  unusual.  We  might  not 
have  as  niuch  shortage 'if  we  could  target  people  to  teach  the  sub- 
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jects  which  they  can  do  best.  So  we  need  to.look  very  much  at  how 
we  certify  in  differentiation.  As  a  matter  of  fact,  we  do  that  in  the 
area  of  science.         '       ,  '  .      '  . 

Because^  the  amount  of  money  available  is  relatively  small,  it  . 
seems  that  spending  funds  on  curriculum  development/or  curricu- 
lum analysis  is  an  inefficient  use  of  these  funds,  becayse  the  cur- 
*  riculu|m,  no  matter  how  good,  is  no  better  than  the  person  provid-  ; 
ing  tl^fe  instruction.  Therefore,  funds  should  be  used  to  develop  the 
most  important  element  in  the  ihstruptional  process,  the  teacher. 

The  corollary  to  these  recommendations  is  that  not  every  district  , 
should  receive  the  same  amount  of  funds.  *  ^  ■ 

I  come  ilVom  an  unusual  district.  For  example,  my  district  cur- 
rently^^ no  math  teachers  or  science  teachers  on  emergency  qer-  - 
tificati^.  In  fact,  we  have  an  excess  of  applicants  in  math  and  cer/^ 
tain  science  areas,  that  is,  biology  and  ^general  science.  However,  ' 
that  is  not  true  all  over  the  State  of  South  Carolina.  There  are 
some  districts  in  South  Carolina  in  which  a  majority  of  the  schools 
have  in  excess  of  10  percent  of  the  total  faculty  teaching  on  p^er- 
mits  or  emergency  certificates.  Those  districts  need  a  greater  pro- 
portion of  the  funds  than  my  district. 

The  task  in  Spartanburg  is  to  assure  an  adejjuale  long-ternii<r 
supply  of  math  and  science  teachers  and  to  provide  funds  to  up^^^ 
grade  the  skills  and  knowledge  of -teachers  currently  in  the  (dg^/K 
room.  Therefore,  AASA  urges  the  comihittee  to  consider  targamg 
not  only  on  the  basis  of  the  number  of  disadvantaged  chilaren, 
which  is  a  very  reasonable  criterion,  but  also  the  number  of  teach- 
ers on  emergency  certificates  or  teaching  out  of  their  field  as  crite- 
ria for  distributing  funds. 

As  an  aside,  we  have  just  done  two  studies  in  South  Caroliiia  re- 
ported to  the  State  BiDard  of  Education  1  week  ago  last  Friday.  In 
the  ynath  area,  we  had  last  year  certified  50  math  teachers  that 
were  graduates  of  colleges  or  universities  in  State.  We  had  57  that 
were  certified,  issued  certificates,  that  were  from  outside  of  the 
State.  The  Interesting  thing  about  that,  of  that  107,  only  42  went 
into  teaching.  A  third  more  of  the  out-of-State  graduates  went  in 
-  than  did  the  State  education  graduates. 

Let  me  speak  specifically  about  our  high  school. 

We  currently  have  12  math  and  science  teachers  who  could 
remain  with  our  district  from  1  to  25  years.  We  have  an  advanced 
placement  biology  teacher  that  will  probably  retire  next  year.  Now 
that  may  be  difficult  for  us.  But  riffht  now,  out  of  our  19,  they  are 
teaching  a  total  of  1,195  students,  that  is  53  percent  of  our  high 
schools.  Now,  please  be  reminded  that  does  not  include  basic  math, 
general  science,  earth  science — we  have  another  title  that  has  a 
number  of  sections  which  is  less  than  the  algebra  1  track. 

We  also  offer  computer  seie^^,  and  plan  to  this  next  year  have 
an  advanced  placements  compiler  science.  But  these  youngsters 
are  going  from  Algebra  1  to  advanced  placement  classes  in  physics, 
chemistry,  biology,  and  calculus,  kvhich  is  a  5-year  course.  If  we  are 
to  retrain  these  teachers,  we  npiust  raise  salaries,  enhance?  the 
image  of  teachers,  and  reestablish  the  importance  of  education  in 
developing  the  potential  of  the  yoimg  people  of  this  Nation. 

I  befieve  Congressman  McCurdy,  I  would  invite  him  to  Spartem- 
burg  High  School,  and  any  of  you.  But  before  you  believe  that 


Americ€m  education  is jp^f  bad  'os  some  commenta  that  have  been 
made  here  today,  and  including^  niath  and  science,  the  next  time 
you  are  in  your  distri9t  visit  a  high  school  and  visit  some  math  and 
science  classes.  Thejjr^  are  not  as  bad  as  I  have  hoard  stated  here 
today.  We  have  dif|i<i2ulty,  but  not  nearly  what  I  have  heard  here 
'today.  .     '  '  ' 

^  r  challenge  ypu/tb  get  into  a  .  few  of  those  classes  and  see  if  we 
don't  have  spinerf competent  teacheiis  doing  an  excellent  job  of 
teaching  math^aii'd  science.  Again,  over  the  State  of*  South  Caroli- 
n^/we  nad  people  with  minimal  skills,  even,  those  who  were  not 
fjully  certine^^  were  teaching  math  and  science.  So  we  really  need 
jko  lie  sur0  ofi^Jiat  we  are^doing.  ' 

^//ThiB  bill  sjiould  allow  school  districts  the  latitude  to  provide  in- 
^^dendce,^.t^^  within  the  district,  to  acquire  inservice  training 
l^^rom  co^^rtia,  or  colleges,  or  to  simply  pay  tuition  for  individuals 
^|to  fu^Keir  their,  education. 

Ip^  In^         of  assuring  a  future  supply  of  teachers,  the  concession- 
al swphj^^      mentioned  in  part  B  of  H.R.  30  is  one  method.  An- 
Qtiier^jn^thoa  would  be  a  loan  forgiveness  progreun  which  should  be 
-ii^^rrfded  in  H.R.  30,  although  there  are  administrative  problems' 
;^i|Jhahat  approach.  • 

rS^^^xhird  method,  which  AASA  favors,  would  be  a  direct  grant 
school  districts  to  persons  who  would  train  to  teach  math  or 
JSijfence.  The  retraining  and  developmen£  grants  might  be  named 
mJti^r^I^^^     30  or  its  sponsors,  similar  to  other  Federal  grant  pro- 
graitis.  . 

We  have;,  to  establish  some  prestige  back  to  educatipit.  Teachers 
have  to  hdve  some  prestige  restored.  The  great  majority  of  them 
are  better  than  the  public  press  which  they  receive. 

Who  woul^  receive  the  grants?  Recipients  could  include  students 
in  undergraduate  school,  persons  who  have  a  college  degree  who 
would  like  to  become  matn.or  science  teachers,  persons  who  cur- 
rently teach  in  another  area  who  would  like  to  feach  science  or 
math  or  persons  who  have  lost  their  jobs  during  the  current  reces- 
sion. 

The  pool  of  recently  unemployed' is  mostly  blue  collar  but  the 
educational  potential  of  that  pool  is  enormous.  One  can  reflect  on 
the  post-World  War  11  era  and  the  GI  bill^which  allowed  many  per- 
sons who.  had  never  planned  to  go  to  college  to  receive  a  college 
degree:  The  a[cademic  records  of  these  students  offer  substantial 
proof  that  the  blue-collar  worker  pool  has  significant  untapped  edu- 
cational potential.  Extra  effort  should  be  made  to  attract  women 
and  minorities  into  this  grant  nrograih. 

At  the  last  meeting  of  the  A^SA  Federal  Policy  and  Legjislation 
Committee,  we  heard  that  black  colleges^in  the  South  wmch  had 
traditionally  provided  large  numbers  of  teachers  were  no  longer 
supplying  a  significant  numben  As  a  matter  of  fact,  it  could  be 
stated  they  are  supplying  an  insignificant  number.  This  has  poten- 
ti^  for  long-term  negative  impact,  especially  in  urban  schools  with 
tiie  largest  mcgority  of  minority  students. 

H.R.  30  should  encourage  small  school  S3n3tems  to  work  together 
in  consortia  and/or  with  the  Stete^Department  of  Education  to  pro- 
vide training  and  to  provide  an  adequate  long-term  supply  of  math 
and  science  teachers.  AASA  suggests  that  Congress  encourage  such 

116 


108 


cooperation  bv  not  making  grants  to  schools  or  combinations  of 
schools  with  the  enrollment  below  1,000. 

Evaluative  criteria  phould  be  included  in  H.R.  80,  and  those  crite- 
ria should  be  related  to  the  goals  of  the  biU.  Thus,  AASA  urge6 
that  the  supply  Vrf  math  and  science  teachers  and  the  upgrading  of 
skills  and  knowledge  of  current  math  and  science  teachers  be  the^ 
basis  forjudging  the  success  of  H.R.  80.  / 

SomelSay  call  for  ah  increase  in  the  number  of  units  in  math 
and  science  as  a  basis  for  judging  the  success  of  a  math  and  sctence 
program.  That  approach  will  introduce  new  expenses  to  schools  be- 
cause new  science  requirements  require  new  labor  and  equipment. 
For  example,  adding  one  science  credit  to  the  graduation  require- 
ments of  the  Jefferson  County,  Colo.,  schools  necessitated  building 
a  new  lab  in  every  high  school  in  the  district. 

AASA  further  believes  that  this  committee  should  support  sec- 
tion 624  of  H.R.  Sa  which  directs  the  National  Institute  of  Educa- 
tion to  study  the  area  of  math  and  sciencdC  to  determine  how  many 
math  and  science  teachers  are  required,  what  curriculum  deficien- 
cies ekist  in  math  and  science,  and  to  determine  how  computer  and 
communications  technology  works  best  and  with  what  students  and 
academic  areas.  '  '  j  . 

Finally,  for  any  advances  to  be  made  in  American  education, 
Congress  must  recognize  education  as  ftie  priority  and  avoid  estab- ' 
lishing  the  teaching  of  math  and  science  as  the  priority.  For  the 
past' several  years,  although  Congress  has  been  active  on  education 
legislation,  education  certainly  has  not  been  a  priority  either  of  the  . 
Congress  or  this  administration.  One  of  the  key  elements  of  the 
survival  of  our  Nation  is  an  e4ucated  citizenry.  Congress  cannot 
afford  to  ignore  education.  This  does  not  necessarily  mean  massive 
infusions  of  new  money,  it  does  require  the  consideration  of  the 
role  of  education  in  the  development  of  national  fiscal,  industrial, 
and  defense  policies.  t  -n 

Thank  you  for  the  opportunity  to  address  this  committee.  I  will 
be  happy  to  answer  any  questions  you  may  have. 

Chairman  Perkins.  Thank  you  very  much,  Mr.  Patterson.  I  pre- 
sume you  agree  with  the  National  Association  of  Secondary  School 
Principals  that  the  funds  should  be  channeled  directly  to  the  local 
school  districts  instead  of  going  through  the  chief  State  school  offi- 
cers; am  I  co^^rect?    *  . 

Dr.  Patterson.  Yes,  sir,  I  do.  I  would  also  say,  Mr.  Chairman, 
Mr.  Thomson  served  in  a  school  which  I  served  there  prior  to  his 
going.  I  served  in  one  high  school  in  Alabama,  one  district  in  South 
Carolina,  and  another  district  curMntly  that  has  for  years  provided 
summer  incentives,  summer  workshops,  and  we  currently  have  at 
least  five  teachers  who  will  be  doingthat  this  summer.  It  is  not 
unusual  for  that  to  occur  in  many  schools  throughout  the  country, 
but  we  all  have  money  problems,  as  you  pointed  out,  so  this  .would 
be  an  incentivie  for  us.  - 

Chairman  Perkins.  Mr.  Thomson  stated  we  had  the  infractruc- 
ture  already  in  place.  We  would  not  have  to  set  up  any  new  agen- 
cies at  the  State  level  or  anything  else.  They  could  serve  as  they  do 
in  title  I,  with  the  fiinds  flowing,  through  the  State  agency  to  the 
local  State  districts.  "  . 
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Dr.  Pattkraon.  Yes,  sir.  I  do  not  want  to  pick  on  the  States.  We 
do  n6t  want  any  Ynore  Feaeral|^.ncieB,  either. 
Chairman  Perkins.  Mr.  Goociling. 

Mr.  GooDUNO.  I  thank  everyone  for  being  so  patient  this  mofn- 
ing.  I  am  sorry  that^njy  colleagues  took  so  much  of  your  time.  The 
testimony  that  you  offered  gives  ue  a  lot  of  food  for  thought.  As  I 
indicated  from  the  beginning  I  got  on  the  le^Iation  as  a  start,  not 
that  we  had  some  kind  of  proposal  that  was  ideal,  but  that<this  was 
a  place  to  start  to  begin  the  testimony. 

Mr.  Thomson,  when  vou  soi^  you  do  not  want  to  get  into  the 
business  of  a  difierential  in  salary,  I  trust  that  you  were  not  includ- 
ing a  jperformance  incentive  in  that  statement.  If  so,  I  w£^^oing  to 
ask  Miss  Futrell  for  her  organization  to  provide  some  leadership  to 
keep  good  teachers  in  the  field.  Contrary  to  what  some  of  my  col- 
leagues think,  their  salary  is  not  the  only  reason  they  leave.  There 
are  many  other  reasons.  Part  of  the  reason  they  leave  is  b^ause 
Joe  Blow  next  to  them  does  not  teach  much  but  gets  the  same 
salary  they  get.  You  do  not  want  to  say  math  teachers  get  such  and 
such  as  a  starting  salary  and  science  teachers  something  else? 

Mr.  Thomson.  That  is  corriect,  sir.^ 

Mr.  GooDUNG.  I  want  to  also  menl^  that  Professor  Roy  did  not 
mention  this,  but  I  want  to  mention  it.  He  is  from  the  Pennsylva- 
nia State  University,  and  Lwant  to  mention  it  to  show  you  that  we 
are  No.  1  in  more  than  football,  and  I  think  he  is  a  prime  example 
of  that. 

I  do  not  have  any  specific  questions  because,  as  I  said,  I  want  to 
digest  all  the  suggestions  and  ideas  that  you  have  as  to  how  we  can 
better  write  this  particular  piece  of  legislation,  keeping  in  mind  the 
limited  funds  that  will  be,  available  so  that  we  can  make  sure  that 
when  we  report  it  out,  it  is  not  just  something  that  has  mhaa  sup- 
port. As  you  .  people  pointed  out  by  your  testimony,  whenever  we 
try  to  bring  a  consensus,  it  is  a  very  difficult  thing  to  do.  We  want 
to  bring  out  the  best  piece  of  legislation  we  can.  I  think  that  all  of 
your  testimony  will  certainly  help^us  to  do  that,  and  I  appreciate 
it. 

Chairman  Pekkins.  Mr.  Williaml3v  3^ 
Mr.  Williams.  Thank  you,  Mr.  Chahxian. 

I  appreciate  hearing  the  testimony  from  most  of  you.  I  apologize 
to  a  couple  of  you  for  having  to  visit  with  some  constituents  in  the 
other  room  during  your  testimony. 

\^  Mrs.  Futrell,  I  bring  greetings  from  John  Board,  your  colleague 
in  Montana,  and  my  fnend. 

We  all  agree  that  this  problem  is  one  that  ought  to  be  on  the 
Federal  agenda.  We  do  not  quite  agree  on  the  solution.  It  should  be 
on,  the  Federal  agenda,  we  are  in  agreement  with  that.  I  am  going 
to  have  an  amendment  to  this  bill  to  solve  what  I  think  is  a— is 
part  and  parcel  of  our  problem  li%e.  I  believe  there  is  an  insuffi- 
cient un^erstandinj^  among  the  puBl^  of  the  value  of  math  and  sci- 
ence curricula,  an  madequate  appreciation  of  the  importance  of  ap- 
propriate math  and  science  education,  excellence  in  math  and  sci- 
ence instruction,  and  of  the  role  played  bv  mathematicians  and  sci- 
entists society.  My  amendment  will  require  the  expenditure 
of  a  given"n§um  of  money  for  the  purpose  of  trjdng  to  heighten  the 
public's  awareness  of  the  values  of  math  and  science  and  the  neces- 
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sity  of  firBt-clasa  math  and  ecionco  instructors.  Mr.  Roy,  if  that  1 
percent  is  going  to  float  or  porhapa  be  the  shock  absorbers,  the 
other  99  percent  needs  a  full  awaronesii  and  appreciation  of  the 
value  of  math  and  science,  and  perhaps  one  of  the  reasons  that  we 
have  cdme  to  this  dilemma  is  because  the  public  has  not  pushed  us 
to  stop  it  from  happening.  I  am  hopeful  that  when  ybu  see  my 
amendment,  and  I  will  s6e  that  each  of  you  have  a  copy  of  it  within 
the  next  few  davs,  you  will  be  able  to  lend  your  support  to  it. 
Thank  you,  Mr.  Chairman. 

Chairman  Perkins.  Let  me  comment.  Of  course,  if  the  public  is 
unaware  of  the  math  and  science  inadequacies  in  this  country,  es- 
pecially in  our  schools,  it  is  really  -difficult  for  me  to  believe  that 
they  do  not  realize  the  full  consequences  of  the  inadeauacy  of  these 
courses.  We  have  been  on  this  problem  since  1958  with  the  Nation- 
al Defense  Education  Act.  We  have  deviated  to  some  degree  in  the 
sixties,  when  we  tried  to  cover  the  waterfroat  with  the  National 
Defense  Education  Act,  broadening  the  programs  to  include  the  hu- 
manities and  everything  else.  But  with  such  little  funds  here,  and 
Mr.  Williams,  I  just  dont  know  if  this  is  an  appropriate  use,  I  have 
got  nothing  against  the  wisdom  of  spending  any  money  to  advertise 
the  necessity  in  what  we  are  trying  to  do  throughout  the  country.  I  , 
think  every  local  educational  agency  is  fully  aware  of  it,  and  if  the  A 
leaders  are  not  aware  of  it,  this  country  is  in  terribly  bad  shape  \ 
anyway.  If  we  had  money,  I  would  certainly  afford  to  see  some  of  it 
used  in  this  way,  but  we  are  penny-pinching  here  in  this  thing 
anyway.  Maybe  Mr.  Miller  may  know  more  about  it  than  Carl  Per- 
kins. Let  us  let  the  gentleman  from  Brookings  Institution 
comment.  , 

Mr.  Roy.  M^  Chairman,  may  I  suggest  that  the  public  is  not  as 
sophisticated  as  the  chairman  of  the  Education  and  Labor  Commit- 
tee. TKe  Members  of  Congress  are  aware  of  national  needs,  and  I 
am  afraid  that  Mr.  Williams  is  on  the  right  track  in  saying  that  if 
the  public  were  made  aware,  they  wpuld  generate  the  funds  at 
every  level,  they  would  do  the  pushing  in  order  that  we  could  get 
the  kind  of  attention. 

Let  me  cite  data  from  .this  morning's  television  program.  The 
taco  industry  of  thie  United  States,  the  Mexican  fast  food  chain  in- 
dustry increased  to  $1.25  billion  in  the  last  2  or  3  years.  We  have 
among  economists  and  the  general  public  an  awareness  that  any 
source  of  employment  is  equal  to  any  other  source.  I  submit  as  a 
technologist,  as  somebody  working  in  science  policy,  that  the  public 
has  gotten  a  very  skewed  view  of  the  'economic  and  technological 
base  of  the  Nation,  and  T  think  that  anything  we  can  do— I  am 
sure  it  is  not.  going  to  take  millions  of  dollars,  but  the  whole  con- 
nection of  society's  health  with  its  technological  base 

Chairman  PuiuaNS.  The  question  is,  is  it  worth  it? 

Mr.  Roy.  Beg  pardon? ' 

Chairman  Perkins.  With  the  shortage  of  funding,  is  it  worth  $20 
million  to  advertise? 

Mr.  Roy.  I  hope  it  would  not  be  advertising.  I  hope  it  will  be  ma- 
terial which  goes  into  the  high  schools,  as  science,  technology,  and 
society.  The  children's  parents  who  see  that  connection,  instead  of 
being  baffled  by  the  mathematics  which  the  kids  bring  back  
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Chairman  Pkiikin».  What  do  the  chief  State  «chool  officerH  think 
about  it?  . 

Mr.  Kaynoldh.  Mr.  Chairman,  I  have  bt^en  broathleBH  about  the 
buflinoBa  of  getting  into  an  argument  alK)ut  whoxe  the  money  gOiiH. 
I  would  like  to  renUite  a  view  that  I  feel  very  utrongly  about.  If  the 
Aflaociiation  of  School  AdminiHtratorH  or  the  principalH  or  the  teach- 
ers are  deeply  concerned  that  HOirfo  of  the  money  will  jfjet  atuck  in  a 
growing  bureaucracy  at  the  Stato  level,  I  would  like  to  make  a  Hup- 
gOHtion  along  those  linoB— I  madp  two  in  my  toatirrtony— to  avoid 
the  concern  that  thin  is,  just  going  to  fill  up  i\  JKureaucratlc  kind  of 
need/ hiring  more  people,  et  cetera. 

My  coiicern^B  that  in  mv  Stato  the  great  majority  of  the  school 
districts  have  fewer  than  1,000  children.  That  means— and,  this  is 
characteristic  of  many  parts  of  the  Nation — if  you  ^get  $3,000  in 
that  district  and  you  have  the  option  of  doing  the  ftve  things  that 
are  listed  as  a  range  of  concerns,  including  buying  some  equip- 
ment, my  real  concern  is  that  that  may  not  really  impaJt  very 
highly.  Likewise,  a  pe»*  capita  distribution  of  dollars  from  any  of 
our  perspectives  in  effect  going  to  Sparitanburg  where  the  gentle- 
man says  that  the  need  for  science  and  math  teachers  is  not  as 
great  as  in  'some  other  areas  of  South  Carolina  does  not  impact 
welL 

So  our  two  suggestions  were,  careful  targeting  of  ways  which  will 
leverage  other  money,  $250  million  we  have  all  agreed  is  not 
enough.  So  we  need  that  as  our  No.  1  aim  aside  from  all  these 
other  issues.  If  there  should  be  concern  about  the  growing  bureauc* 
racy  at  the  State  level,  I  would  put  a  proviso  on  the  bill  that  none 
of  the  State  funding  can  be  used  for  the  hiring  of  personnel,  only 
for  the  distribution  toward  grants  and  workshops,  institutes,  those 
kinds  of  things.  There  would  be  an  advantage  for  many  of  our 
smaller  communities  if  thev  had  an  incentive  to  meet  with  each 
other  and  the  State  try  to  be  the  convenor  without  adding  to  the 
bureaucracy,  those  districtsLgetting  $3,000 — — 

Chairman  Perkins.  What  is  NEA*s  position? 

Ms.  FuTREix.  Let  me  respond— I  thmk  in  1957  Sputnik  catapult- 
ed us  into  the  national  crisis  dealing  with  science  and  technology 
and  where  we  were  dealing  with  that  whole  issue.  My  personal 
opinion  is  that  we  probably  would  not  get  very  far  by  spending  $20 
million  on  advertising.  I  would  prefer  to  see  the  money  go  into  the 
program  so  that  it  goes  back  to  the  schools  and  that  the  children 
and  the  teachers  wiU  receive  it.  I  think  the  best  advertising  we  can 
get,  and  we  got  some  of  it  last  night,  and  it  was  about  tune,  was 
when  the  President  included  it  in  his  statement  and  let  the  public 
know,  those  watching,  that  we  are  facing  a  crisis  in  this  particular 
area.  So  my  preference  would  be,  and  NEA  has  not  seen  this,  so  I 
am  speaking  as  an  individual,  put  the  money  into  the  bill  and  use 
it  to  help  the  children  and  help  the  students. 

Chairman  Perkins.  The  Association  of  Secondary  Principals, 
what  isyour  view? 

Mr.  Thomson.  The  public  is  more  aware  of  the  problem  today 
than  2  years  ag6.  Everjr  time  you  read  about  Japanese  stealing 
IBM  secrets,  that  has  raised  the  level  of  awareness  on  the  part  of 
the  public,  but  I  do  not  think  the  public  is  as  aware  as  it  should  be. 
We  are  halfway,  two-thirds  of  the  way  there,  I  do  not  know  how 
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far,  but  BubBUintlullv  along  the  way.  It  mmm  to  ino  that  tha  hrl^ 
vaU^  Hoctor-haa  a  rofo  horo.  Many  iHH)plo  txcxiym  tho  country ,  tnllu- 
,ontirtl  Reoplo,  rocoivo  annvuil  rt>jK)rt4S  from  bunlneHH  and  industry. 
Perhapfl  tho  chief  ox<jcutiv«  olllcerH  of  tho  cor|K>rationH  of  tho  coun- 
try ought  to  Ih)  talking  tttwut  thla  probloni.  Maybo  Homo  ki^id  of  a  . 
niatchniff  grant  baflin  where  prlvato  sector  would  put  in  aw  woli  tw 
tho  public  Hector.  But  bv  an4  larj^e  I  think  that  tho  n\odia  haa  tlono 
tt  gCKxl  Job  of  bringing  this  nituntion  homo  to  ovorvono. 

Chairman  Pkkkins.  As  a  public  Borvico  for  tho  Nation? 

Mr.  Thomson.  Yea. 

Chairman  Peukins.  Dr.  Pattorson. 

Dr.  Pattkkbon.  I  boo  two  difforont  things.  Advortising,  I  would 
not  want  to  apond  that  much  money,  but  .I-.boliovo  Professor  Roy  in 
talking  al)Out  n  different  kind  of  nn  awJi^neaa  program  or  an 
impact  on  curriculum.  If  wo  are  talkin^r  almut'fuBmg  Bomo  math 
'and  science  with  the  society  realm,  which  I  understood  him  to  say, 
I  think  there  may  be  some  need  to  do  that.  1  do  not  know  how 
much  montiy  would  be  nwded  to  do  that,  but  there  probably  is 
something  that  need«  to  be  done  with  that. 

Again,  what  the  perception  of  tho  public  about  schools  is  simply 
revolves  around  their  child  or  children.  One  of  our  mtjor  problems 
today  is  we  are  down  to  where  there  are  only  30  percent  of  adults 
with  children  in  schools.  We  are  dealing  with  the  patron  question 
where  70  percent  out  there  do  not  hav6  any  involvement.  They  do 
not  know  what  is  going  on,  what  schools  are  doing.  If  they  perceive 
it— we  all  tend  to  perceive  things  in  their  worst  light.  We  are  criti- 
cal of  each  other.  That  is  why  I  do  not  want  to  argue  here  about 
whore  things  ought  to  go.  We  believe  that  there  is  not  ehoujjh 
money  and  the  inipact  has  to  be  on  teachers.  It  cannot  be  on  dis- 
tricts or  students,  it  has  to  be  on  teachers,  because  that  is  our  cru- 
cial issue. 

Now  curriculum,  basically  we  have  good  math  and  science  cur- 
ricula. We  can  go  back  too,  we  still  use  certain  pieces  of  curriculum 
developed  in  1958.  Who  does  not  use  in  some  honor  classes  BSES, 
and  it  was  a  i)'art  of  that  process.  That  does  not  mean  it  d6es  not 
need  to  be  updated,  too,  but  that  can  be  an  ongoing  process.  It  is 
not  something  this  bill  can  manage  in  terms  of  the  funds  needed, 
but  I  would  support  some  . kind  of  fusion  because  I  think  it  is  neces- 
sary. 

Chairman  Perkins.  We  better  bring  about  all  thia  public  aware- 
ness through  public-spirited  educators  asking  the  networks  and  the 
local  radio  station^s  and  so  forth  to  give  publicity  to  the  value  of  a 
program  of  this  kind.  , 

Dr.  Patterson.  The  most  logical  way  to  get  everybody's  attention 
is  to  put  it  on  the  Saturday  mofning  cartck)ns.  If  we  can  get  some- 
body  to  deal  with  that  issue,  we  will  get  it  across  to  the  youngsters 
of  trus  country.  , 

Chairman  Perkins.  Mr.  Williams.  Excuse  ipe  for  interrupting. 

Mr.  Williams.  Well,  I  appreciate  the  benefit  of  that  interruption, 
Mr.  Chairman,  and  I  will  take  the  wisdom  of  the  panel  members 
,and  of  course  the  good  wisdom  of  the  chairman  and  assure  you 
that  I  will  draft  this  amendment  in  such  a  way  that  it  avoids  huck- 
sterism,  and  I  will  take  the  suggestion,  which  is  a  good  one,  to  en- 
courage the  private^  sector  to  help  us  with  dollars.  I  will  be  certain 
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gOHttnl^  ()!'  tlm  public  nuHlia^-fiuch  oh  |iublic  ra<lio  hnd  U^UwiMion.  Of 
coufMo,  I  will  accopt  tlio  wimloin  of  .tho  chairman  who  mxyu  $20  niil- 
lion  in  Uh)  much  and  I  wilt  loduco  tho  amondmont  to  $5  uiitlion, 
which  hi  alK)iit  10  couia  a  Mtudont.  loafi  than  tho  prico  of  a  (aco. 
Chairnum  I'KUKiNa.  AU  riKht. 

Mr.  Bouchor-^oxcum)  nia,  tho  gentlonuiii  from  Toxas,  Mr.  Dart- 
lott. 

Mr.  nAim.Krr.  Thank  you,  Mr.  Chairfnan.  I  do  havo  Bomo  quoH- 
tionB.  For  ^ioino  of  uh  $5  million  nuiy  bo  too  much,  abo. 

I  appreciate  tho  panel  ai\il  tho  oxjxjrtiHO  that  you  provide  hero 
toduy.  I  am  a  now  mombrr  of  tho  committee,  and  if  you  will  in- 
dulge mo,  I  havo  several  spcKrific  quontionH  which  I  Would  like  to 
get  in  the  rectfrd  and  get  your  judgmontja  on. 

I  aBHumo  thiH  one  would  go  to  Mr.  Uaynoldn,  or  jwrhapa  Mr. 
ThomfJOn  or  Dr.  Patttjraon  might  want  to  comment.  In  view  of  tho 
crirtiH  and  the  emergency  nature  of  the  Hhortiigo  of  math  and  Bci- 
enco  teachem,  m  I  recall  hist  year  some  $480-tiome-odd  million  wiis 
made  available  but  wim  converted  into  a  block  grant  back  t9  tho 
Statea.  Uaing  that  block  grant  money  and  other  resourced  do  you 
have  any  way  of  quantifying  how  much  additional  Xunda  have  been 
prioritized  by  States  using  those  block  granta  into  niptb  and  sci- 
ence? . 

Mr.  Raynouvs.  I  havo  no  way  of  making  anv  J|^^n§e  to  you 
about  the  Nation  in  general.  For  my  St^ite,  which  MfcrUiinly  typi- 
cal, the  block  grant  which  wo  took  and  uaed  just  MlP^  s^'K"^ent  to 
the  State,  which  we;  ufi^d  exactly  as  1  suggested  wHwiot  to  hire 
personnel  but  to  utilizd'for  workshops,  the  amourT^WrjM  that 
we  had,  which  was  $200i000  roughly  in  the  State  of  WaW/gonQrat- 
ed  a  considerable  amount  of  extra  money  because  we  used  it  to 
make  collaborative  arrangements  with  the  universities.  The  schools 
in  our  State,  for  example,  are  spending  ^450  million,  spend  $5  mil- 
lion per  year  on  in-service  programs.  From  perspective,  much 
of  it  is  not  well  spenLA  am  not  .the  person  to  make  that  kind  of  a 
decision.  They  decrao  that  on  their  own. 

My  concern  is  Kow  do  we  put  together  the  $5  million  now  there 
in  local  schpol  bOagets  without  1  penny  from  Congress  with  the^ 
$200,000  that  we  use  to  leverage  some  of  that  $5  million  to  put  to- 
gether projects  which  we  were  able  to  get  collaboration  with  the 
university.  That  is  the  fine  art  of  doing  what  we  haVe  to  do,  bring- 
ing the  various  resources  together  and^worMng  with  them.  I 
cannot  answer  better  than  to  say  that  probably  the  $200,000 
mixing* with  another  $1  million  from  local  school  districts  in  the 
State  of  Maine  by  way  of  exarpple  provided  the  basis  for  special 
programs  in  such  things  as  science,  math,  English,  the  humanffires, 
teaching  of  writing,  and  so  forth.  That  is  what  f  talk  about  when  I 
use  the  word  "leverage." 

Mr.  Thomson.  The*  incentive  program  that  we  w^re  interested  in 
in  the  last  session  of  Congress  and  this  session,  to  provide  loan  for- 
giveness for  math  and  science  majors  going  into  teaching,  and  this 
loan  forgiveness  would  equal  the  tuition  and  room  and  board  for 
teachers.  We  estimate — we  estimate  that  the  first  year  would  be 
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about  $12  million  for  those  entering  Ijjrear,  and  after  4  years  it^ 
would  be  approximately  $48  million  to  $50  million  per  year. 

Mr.  Bartlett.  I  am  aware  that  in  my  area,  and  I  know  in  yoij^r 
area  also,  school  fdistricts  seem  to  be  tackling  rather  handily— on  a 

Eriority  basis— the  shortage  of  science  and  math  teachers  through 
rinipng^  in-private  sector  employees  and  making  other  innova- 
tions. Do  you  have  any  way  of  quantifying  what  the  school  districts 
that  you  represent  have  already  done  or  are  doing  now? 

Mr.  Thomson.!  I  do  not  have  a  figure. 
'  'Mr.  BartlettI  I  believe  you  have  some  very  good  reconmienda- 
tions  in  your  testimony.  As  you  read  the  current  construction  of 
H.R.  30s  are  you  suggesting  that  your  recommendations  are  already 
contained  in  the  bill,  that  each  of  these  recommenations  such  as 
urging  the  committee  to  include  a  major  (fomponent  for  in-service 
training  and  to  enable  administrators  to  purcnase  equipment  arid 
to  retool  and  to  repurchase,  incentives  for  business  are  permitted 
under  this  bill  the  way  it  is  constructed  now? 

Mr.  Thomson.  Most  are  included  in  H.R.  30,  but  not  all.  For  ex- 
ample, H.R.  30  recommends  I  think  a  10-percent  forgiveness  loan 
or  what  amounts  to  essentially  about  less  than  one-half  of  the  cost 
situation  of  board  and  room.  We  suggest  that  full  reimbursement 
for  board  and!  room  be  provided,  for  this  reason,  that  that  amount 
of  subsidy  i)liis  the  salary  that  a  teacher  would  get  out  on  the  job 
the  first  yeai^  and  the  second  year,  together  with  the  subsidy  and 
tlie  salary  would  just  about  match  what  that  person  could  probably 
make  in  the  private  sector. 

Mr.  Bartlett.  Would  you  urge  iis  to  construct  H.R.  30  so  that 
when  a  school  district  receives  this  grant,  the  school  district  coiild 
go  and  repay  the  tuition  if  they  chose  for  new  teachers,  using  its 
own  local  discretion? 

Mr.  Thomson.  The  individual  would  have  to  repay  the  loan  if  he 
did  not  go  into  education. .  The  Federal  Government  would  be  re- 
paying the  loan  if  the  person  did  go  into  educati^^^ 

Dr.  Patterson.  I  happened  to  be  in  a  committee  meeting  yester^ 
day  where  a  teacher  pointed  out,  she  is  an  eighth-grade  math 
teacher,  and  she  said  that  in  order  to  meet  new  certification  re- 
quirements it  was  going  to  cost  her  $3^000  to  go  to  school,  because 
she  worked  in  the  summer  and  made  $1,500.  She  was  going  to  have 
to  drive  a  long  distance,  like  100  miles  either  way,  to  get  a  course 
required  for  certification.  She  said  people  must  be  dunib  to'  t^k 
that  we  are  going  to  continue  to  do  that  when  we  can  go  to  indus- 
try or  business  and  make  more  money  than  we  are  currently 
making.  That  is  the  incentive.  We  need  to  make  it  attractive  when 
we  need  to  upgrade  skills.  > 

.  Mr.  Bartlett.  As  we  construct  this  bill,  would  you  urge  this  com- 
mittee to  be  permissive  and  allow  school  districts  to  use  the  money 
to  construct  programs,  to  increase  the  number  of  math  and  science 
teachers,  to  correct  a  shortage  of  equipment,  that  is,  just  let  the 
school  district  decide  how  best  to  do  that,  or  would  you  urge  us  to 
establish  specific  directives  on  how  school  distri&ts  should  spend 
their  grant  money? 

Dr.  Patterson.  We  want  to  target  teachers,  and  we  do  want 
leeway  within  that^  realm.  I  personally  do  not  believe  there  is 
enough  money  to  buy  new  equipment,  because  mentioning  a  school 
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of  1,000  or  a  district  of  1,000,  you  simply  are  not  going  to  have 
enough  money  to  buy  one  computer,  and  if  you  do  you  will  not 
have  software  and  you  will  not  have  staff  members  that  know  how 
to  use  it,  so  it  will  become  a  Ufy.  We  do  not  need  to  dd  that  and 
then  be  criticized  for  not  doing  valid  math  and  science  work. 

Mr.  Thomson.  I  have  made  six  recommendations  for  legislation 
and  did  not  say  this,  but  they  were  in  order  of  priority  as  I  would 
recommend  them.  I  think  the  most  important  step  would  be  to  pro- 
vide incentives  for  math  and  science  meyors  to  en:ter  teaching,  and 
I  think  that  the  second  most  important  step  to  take  is  for  mcen- 
tives  to  remain  in  Jteaching,  and  that  does  mclude  summer  work- 
s|iops  and  so  forth  as  well  as  other  forms  of  summer  income. 

Bartlett.  Would  you  structure  the  bill  so  the  school  district 
could  use  this  Federal  money  to  supplement  a  teacher's  income 
pay  additional  oslaryT  0^ 
Mr..  Thomson.  No;  I  am  very  much  opposed..  The  secondary 
school  principals  of  the  country  are  opposed  to  having  first-class 
Eind  second-class  teachers.  We  think  that  they  should  be  paid  com- 
parably during  the  school  year,  but  we  do  support  incentives  and 
additional  salaries  during  the  summer  for  work  ii£the  field  of  sci- 
ence or  math. 

NVlr.  Bartlett.  That  decision  is  to  be  made  by  the  school  district. 


Dr.  Patterson.  We  would  support  that  b|cause  we  believe  that 
the  money  should  be  spent  to  either  update  skills  or  increase  or 
bring  in  new  teachers.  ,  ■ 

Mr.  Bartlett.  Dr.  Patterson',  he  would  not  let  your  school  dis- 
tricts buy  equipment  with  that  moneJ^i. 'Would  you? 

Mr.  Thomson.  Yes;  I  disagree  on  mat  particular  issue,  although 
it  is  a  low-priority  item  for  me,  thetHigher  priority  being  recruit- 
ment of  teachers,  training  of  teachers  and  retraining.  I  would  place 
equipment  at  the  bofetonrof  the  list.  It  is  a  problem,  though.  As 
long  as  we  all  understand  that  then  we  understand  there,  may  be 
bdgner  priorities  for  the  money,  then  that  is  fine,  but  it  is  a  prob- 
lem. 

Mr.  Bartlett.  I  thank  the  chairman  and  the  panel. 

Chairman.  Perkins.  Mr.  Boucher,  ^o  ahead.  ^ 

Mr.  Boucher.  Hiank  you,  Mr.  Chairman.  I  would  like  to  say  that 
I  am  very  pleased  that  Mrs.  Futrell  could  be  with  us  today.  When  J 
first  met  her  I  was  a  newly  elected  member  of  the  Virgmia^  State 
Senate,  and  she  was  providing  very  disting^hed  service  as  the 
president  of  the  Virginia  Education  Association.  I  guess  I  learned 
education  from  her  at  that  point  in  time.  So  I  ^ould  like  to  join 
you,  Mr.  Chairman,  in  welcoming  her  here  today. 

Chairman  Perkins.  All  right.. 

Mr.  Miller. 

Mr.  Miller.  Thank  you,  Mr.  Chairman.  One  of  the  witnesses  tes- 
tified you  have  19  teachers  who  would  be  with  your  school  district 
possibly  25  years — does  that  mean  all  19  

Dr.  Patterson.  I  said  the  19  would  average.  One  will  retire  next 
year.  The  range  is  from  1  to  19,  so  probably  the  biggest  problem  is 
the  youngest  teacher  on  my  staff  teaches  two  very  competitive 
courses  and  AP  courses,  and  he  is  now  being  trained  and  will  go  to 
school  this  summer  to  teach  an  AP  computer  course.  That  is  ad- 


124 


116  .  ■ 

vanced  placement.  As  soon  as  he  gets  trained,  look  out.  I  will  be 
looking  for  another  teacher,  because  he  canr-somebody  is  goiiig  to  , 
offer  him  two  or  three  times.  See,  one  of  the  big  problems  with 
technology  for  schools  now,  we  have  hardware.  Software  is  simply 
almost  nil  at  this  point.  That  is  one  of  the  problems  we  face.  If  you 
are  going  to-put  any  money  into  the  equipment  arena,- put  it  into 
software  development. 

Mr.  Miller.  Let  me  ask  you,  one  of  the  questions  I  have  is 
whether  this  teacher  leaves  because  he  is  going  to  be  so  well  quali- 
fied that  industry  is  going  to  take  him  away  from  you  in  the  pri- 
vate se<ftor.  Assuming  that  wq  had  these  superqualified  teachera 
emerging  from  the  TCtter  education  sjrstem,  I  just  wonder  how 
many  you  could  absorb  each  year.  You  know,  the  NBA  basketball 
teams  take  1.5  rookies.  We  graduate  50,000  people  who  would  like 
to  play  in  the  NBA.  In  a  school  district  of  1,000  people,  how  many 
new  teachers  would  they  absorb  because  of  tenure  loss,  contractual 
arrangements?  It  is  a  career,  teaching,  for  those  people  who  are 
there.  They  may  decide  to  leave,  but  I  just  wonder  what  we  are 
talking  about  in  terms  of  matching  part  of  the  solution  to  part  of 
the  problem. 

Dr.  Patterson.  The  State  of  South  Carolina  just  completed  that 
study.  We  have  approximately  33,000  to  35,000  teachers  in  the 
State,  and  we  estimate  that  next  year  we  will  need  170  math  teach- 
ers. That  gives  you  some  idea  of  the  replacement  that  is  going  to  be 
needed  and  that  probably— it  may  be  large,  because  you  Ipiow 
small  school  systems  and  rural  school  systems  have  great  difficulty 
because ^ev  get  a  teacher  that  will  come  and  teach  for  30  years, 
When  tHey  leave  it  is  a  real  recruiting  process  to  try  to  get  anyone 
to  go,  because  they  generally  do  not  pay  as  good  salaries  and  all 
kinds  of  things. 

Mr.  Miller.  The  rate  of  turnover  at  which  point  you  get  IQO-per- 
cent  turnover,  it  is  a  little  like  dealing  with  well,  babies.  Once  the 

Eregnancy  has  started,  you  have  a  finite  period  of  time.  Children 
ave  entered  school.  Now,  so  you  have  a  level  of  time  here.  It 
seems  to  me  that  if  we  wait  for  the  superteacher  with  the  superin- 
centives  to  solve  the  problem  in  terms  of  new  graduates,  we  are 
losing  children  each  year,  and  if  you  have  that — if  that  is  a  typical 
turnover,  it  would  seem  to  me  that  the  concentration  of  resources 
as  many  of  you  have  suggested  is  in-service  training.  We  have  to 
deal  with  the  teachers  we  have  now— I  happen  to  agree,  they  are 
better  than  they  get  credit  for,  but  in-a  pohtical  system,  in  an  eco- 
nomic system  that  continuously  talks  about  the  American  system 
where  incentives  drive  you  on,  they  have  about  hit  the  brict  wall 
in  terms  of  incentives,  and  so  I  wonder— we  go  back  to  these  fig- 
ures in  this  legislation  6f  $3,000  for  this  district  or-^you  know 
really  it  is  a  very  sm^  impact.  It  gets  lost  and  we  have  differing 
opinions^  v 

Then  the  question  that  was  raised  by  Mr.  Gpodling  of  the  salary 
differentids.  I  am  very  concerned  that  my  child  can  read  before  I 
am  concerned  they  can  do  computers.  But  it  seems  to  me  we  have 
to  talk  about  the  system  that  is  laid  on  top.  I  cannot  change  the 
tenure  laws,  I  cannot  change  the  negotiated  collective  bargaining 
agreements,  I  cannot  change  the  politics  of  the  district,  but  what  1 
am  concerned  about  is  that  somebody,  and  I  happen  to  believe 
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strongly  in  the  'School-site  principal,  have  an  ability  to  nominate 
people  whom  he  thinks  outstandmg  for  a  summer  echolcmahip  or 
for  6  months  away  in-eervice  training  in  advanced  work  and  start 
to  try  to  make  some  of  the  roses  bloom  here.  Just  to  put  .$3,000  in  a 
cUstrict,  you  can  buy  the  Apple  n  and  as  you  point  out*vou  end  up 
-with-no-software.-I-do  not  tjiow  wl^at  we  have  done.  I  think  Dr. 
Roy's  point,  we  need  some  steam — on^TGf  the  things  we  are  trying 
to  work  in  my  district  is  if  the  school  district  can  come  up  with 
$2,500  for  the  summer  can  we  get  the  oil  refineries  in  the  oistrict 
to  come  up  with  the  other  $2,500,  because  this  teacher  will  be 
coming  back  to  a  voc  ed  program,  allowing  them  tp  find  people  in 
local  districts. 

Mr.  MiiXER.  I  am  really  concerned  that  we  not  shotgun  with 
very,  very  few  resources,  at  least  now  we  are  talking  about— maybe 
the  President's  speech  will  help  and  we  will  get  $1  billion  quickly,  I 
doubt  it— that  we  concentrate  where  we  can  do  it  with  these  kids. 

It  seems  to  me  that  loan  forgiven^  is  very  important  to  assure 
teachers  to  take  other  teachers  places,  and  that  ought  to  be  done 
immediately,  so  that  students  making  decisions  who  are  already  in 
institutions  of  higher  education  can  start  working,  figuring  this 
will  be  good  for  them  for  maybe  8  or  10  years. 

But  the  concentration,  it  seems  to  me,  has  to  be  on  the  elemen- 
tary and  secondary  teachers  who  are  there.  Teachers  I  know  don't 
plan  to  retire.  I  read  about  everybody  getting  taken  away.  I  am 
sure  the  flowers  are  picked  from  among  the  weeds  or  something. 
But  I  don't  think  it  is  the  general  rule. 

The  other  thing,  it  seems  to  me,  this  idea  of  engineering.  As  I 
imderstand  it,  having  just  sat  down  with  the  son  making  out  appli- 
cations to  college,  most  of  them  are  closed.  They  are  running  at  ca- 
pacity. Maybe  they  have  had  the  capacity  reduced  because  of  timd- 
ing  problems.. 

But  computer  science  programs  are  closed  unless  ydu  applied  the 
first  week,  and  engineermg  programs  are  closed.  That  upper  1  per- 
cent, I  think,  has  already  enrolled.  Maybe  forgiveness  will  get  them 
to  go  into  teaching.  But  that  doesn't  seem  to  answer  the  question 
for  my  other  son,  who  is  in  junior  high.  I  am  more  concerned  about 
the  teacher  that  is  going  to  be  teachmg  him  next  year  and  the  next 
4  years. 

To  suggest  that  we  are  going  to  formulate  this  money  out  on 
some  kind  of  equitable  basis  per  school  district,  it  seems  to  me  you 
might  as  well  drop  it  out  of  an  airplane.  I  would  love  to  have  your 
response  But  I  just  think  we  have  a  lot  of  politicians  running 
around  saying  the  sky  is  falling,  and  I  already  see  the  parents 
pushing  the  kids. 

I  think  parents  are  already  saying  to  young  children,  and  yoimg 
children  are  becoming  interespd  in  computers,  that  that  process  is 
going  on.  I  see  the  universitl^  ftill  of  engineering  computer  sci- 
ence, computer  related  courses^ing  filled  to  capacity.  It  seems  to 
me  that  problem  is  being  addressed.  We  hi^e  a  void  for  the  people 
in  the  trenches  who  are  dealing  with  the  in-betweens,  if  you  will. 

Dr.  Patterson.  May  I  speak  to  that? 

Mr.  Miller.  Anybody. 

Dr.  PATrERSON.  You  are  right.  We  are  going  to  have  to  deal  with 
the  current  people.  We  are  doing  that  already.  What  we  could  do,  if 
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we  got  some  money,  is  do  it  much  more  quickly.  As  has  Jbeen  point- 
ed out,  in  Maine  you  have  $5  million.  Now,  that  $5  million  is  being 
used.  This  is  seed  money.  You  have^  understand.  It  will  be  used 

as  seed  money.  Z''^^^^^'  ♦  ,  , 

The  real  problem  is  the  teacher  that  we  have  three  classes  run- 
ning now  with  a  program,  out  of  thd^  school  district  office,  teaching 
teachers,  because  we  are  moving  into  that:^  Every  administrator  is 
going  to  have  to  go  through  a  basic  course  of  understandmg  that, 
because  we  don't  know  anything  about  it,  we  can  ask  tiie  right 
questions.  So  it  has  got  to  be  done  with  m^or  in-service  Tdnds  of 
tnings.  .  .  « 

I  certainly  agree,  you  are  riot  going  to  rock  any  boats  with 
$3,000.  If  you  got  all  of  the  money  in  your  state,  you  would  not 
have  enough  to  provide  very  many  full  scholarships.  There  has  got 
to  be  some  way  that  it  reestablishes-— but  again  the  thing  we  have 
got,  we  have  spent  a  lot  of  money  on  bringing  in  the  expert  50 
mUies  away.  What  we  are  finding  in  my  school  district  is  a  good  sci- 
ence teacher^ls  doing  a  lot  of  in-service  with  other  science  teachers, 
because  that  science  teacher  is  up  on  that  one  thing  that  we  need 
at  that  point.  .  , 

We  are  using  the  money  to  provide  materials.  We  don  t  even  pay 
a  consultant.  We  don't  even  pay  an  outsider.  We  use  it  where  we 
have  it.  Then  when  we  have  to*  we  go  to  the  State  Department  or 
to  the  one,  two  or  three  universities  near  us,  and  we  get  the  people 
and  pay  them  veiy  minimally  to  do  what  needs  to  be  done. 

Mr.  Roy.  Mr.  Chairman,  I  \^buld  like  tb  respond  to  this  also. 

Mr.  Miller  was  going  to  throw  the  money  out  of  the  airplane.  I 
suggest  what  my  colleague  just  mentioned  is  a  better  solution. 
There  is  one  point.  I  studied  the  question  of  leverage  in  education. 
One  high  leverage  point  is/in  the  materials.  / 

I  suggest  I  cannot  help  Chairman  Perkins,  but  there  is  a  jurisdic- 
tional solution  to  the  relationship  with  Mr.  Fuqua,  and  that  is  in 
the  preparation  of  good  materials.  You  know  you  have  no  sof^are. 
You  have  a  lot  of  leverage  on  tlie  preparation  of  materials.  Today 
we  need  materials  in  all  the^ew  areas.  . 

I  want  to  suggest  that  what  tny  colleague,  Mr.  Patterson  said,  is 
termed  diffusion  into  the  curriculum.  I  don't  want  to  advertise  in 
the  newspapers.  I  am  talking  |  about  curriculum  materials  being 

given  to  the  teachers.  That,  is  the  highest  multiplier  we  can  possi- 
ly  get.  ^ 

You  get  good  people,  byHo^lug  into  them  materials,  which  is  a 
nation^  problem.  •  i_. 

Mr.  Meller.  Let  me  interrupt  you  there.  I  came  on  to  this  com- 
mittee afterwards.  I  have  always  been  worried  about  it  since  then. 
When  the  Federal  Government  discovers  a  problem  and  puts 
money  into  the  system,  you  create  an  industry  that  tries  to  fill  that 

void.'  L  .      ^  £L 

One  of  the  things  that  really  concerns  me  is  commg  on  after 
with  equipment.  That  was  the  |  big  kev  to  title  L  I  started  touring 
schools  where  tape  recorders  were  in  boxes  and  audio  visual  equip- 
ment and  filmstnps  and  everjrthing  else.  I  don't  want  to  go  through 
that  again.  ■ 

I  don't  think  we  can  afford  to,  especially  when  there  is  such 
promise  in  terms  of  new  curriculum  in  this  area,  especially  with 
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respect  to  software.  I  really  don't  think  this  committee  is  interested 
in  creating  an  industry  for  the  sake  of  creating  th^  industry. 

We  are  very  interested  in  building  upon  some  substance  within 
the  new  curriculums  to  be  made  available. 

Mr.  Roy.  It  is  prec^lv  the  opposite.  I  hope  nobody  is  giving  tape 
j:^orders  out  Om^^ConG^  iul-public  domain  informationed  ni^- 
terials,  and  by  nfaterials  I  nlean  what  is  the  nature  ahd  substance 
of  a  curriculum. 

In  my  science,  technology  and  society  materials  we  have  nothing 
for  the  high  schools,  zero.  The  J^ritish  Government  has  complete 
^curricula.  The  Japanese  material  is  complete.  We  have  nothing.  I; 

Now,  I  think  it  should  be  all  public  domain.  I  don't  feel  we 
should  create  industries,  I  don't  feel  we  want  black  boxes. 

What  are  we  going  to  teach.'  What  is  the  substaiice  of  .what  we 
are  going  to  teach.  The  software,  aa  you  say,  for  education,  if  it  is 
created  with  Federal  funds  I  believe  it  should  be  put  in  the  public 
domain.  The  university  professor  shouldn't  get  any  money  out  of  it 
I  feel  if  it  is  done  with  federal  funds  it  should  be  done  for  the 
public  domain.  , 

If  the  person  takes  the  money  and  wants  to  use  it,  he  should  be 
willing  to  put  it  into  the  public  domain. 

Mr.  Bartlett.  To  follow  up  on  that,  what  would  this  bill  do?  It 
would  redirect  curriculum  so  the  school  boards  would  be  told  what 
to  teach,  or  just  teach  more  of  math  and  science? 

Mr.  Roy.  The  specific  point  I  addressed  was  the  new  glue  for  in- 
creasing public  awareness,  and  I  mean  support,  and  for  the  high  ^ 
school  students  and  the  elementary  schools  to  retain  their  interest 
is  the  subject  matter  field,  which  is  brand  new.  It  is  called  science, 
technology,  and  society.  It  links  that 

What  I  suggest  the  bill  would  provide,  then,  is  provide  for  the 
preparation  of  the  teaching  materials,  the  content,  the  curriculum 
materials.  Now,  when  the  local  school  board  decides  to  use  it  or  not 
is  always  a  local  decision.  That  is  never  going  to  be  mandated  by 
any  group.  But  if  the  materials  are  not  available,  there  is  no  way 
they  are  going  to  use  it. 

Now  the  judgements  this  committee  will  have  to  make  is,  is  my 
claim,  not  my  claim,  but  that  of  the  National  Science  Teachers  As- 
sociation, saying  that  you  better  have  this  new  curriculum  materi- 
al. It  is  in  the  back  ofmy  testimony,  their  position  statement. 

I  am  not  making  this  up.  That  is  a  nationally  aware  situation 
that  we  have  a  gap  ii^our  cumculum  materials,  the  glue  that  links 
the  math  and  the  ^%sics  and  the  computers  together  is  how  they 
relate  to  us  and  society.      .  .. 

""I  am  saying  that  curriciUum  materials,  teaching  materisds  for 
that  area,  are  lacking  in  the  United  States,  they  are  being  ,  pre- 
pared elsewhere,  we  Siould  have  that  matezial;  that  is  a  Federal 
resppnsil^ility,  to  make  that  kind  of ^tud[f,  nationally  prepared,  and 
make  it  available.  I 

Mr- BABTiJm'.  Mr.  Chairman,  if  I  might-^-^ —  J. 

Ms.  FUTRELL,  Opuld  I  respond  to  that,  please? 

Mr.  BARTtETT.  Who  would  ordinatily  prepare  the  curriculum  for 
this  subject  or  others?  / 

Mr.  Roy.  The  material  prepared  and  written  has  been  prepared 
by  two  national  groups,  a  national  group  of  university  professors 
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working  with  a  national  group  of  school  teacher^.  I  think  that  is 
the  only  way  it  can  be  done.  So  we  need  groups  preparing,  universi- 
ty faculty  and  school  teachers  working  together  to  prepare  such 
materials* 

Ms.  PuTRBUi.  I  just  wanted  to  respond  that  one  of  the  things  I 
really  liked  about^what  l  read  in  the  bill  was  the  fact  that  we  are 
calling  for  an  evaluation  of  the  current  situation  in  the  various 
school  districts.  That  evaluation  would  be  conducted  by  teachers 
and  by  administrators  and  members  of  the  comnjiumty.  I  thmk  that 
is  very  positive.  ,  ,  ■  • 

We  view  this  bill  as  a  prelude.  I  would  assume  one  of  th^megor 
factors  we  would  consider  is  the  whole  area  of  teacher  training, 
those  currently  in  the  profession  and  those  coming  in,  how  do  we 
upgrade  that  training  so  those  teachers  are  prepared  to  do  the  best 
•^joD  possible  in  teaching  science,  math,  et  cetera?  ;      \  .  , 

I  had  the  honor  of  working  with  the  Carnegie  Foundation  which 
just  completed  a  study  of  the  high  schools  throughout  the  Nation, 
In  that  j-eport  they  point  out  there  is  a  very  senous  problem  and 
that  in  order  to  address  the  problem  we  really  need  to  look  at 
teacher  training,  also  the  curriculum,  what  courses  are  required, 
the  materials  we  are  using  to  teach  the  curriculum,  and  how  we 
work  with  the  colleges  and  how  we  link  the  science,  technology, 
and  math  together.  :  ^      ^  , 

A  lot  of  schools  offer  science  and  offer  math,  offer  technology, 
but  is  there  a  common  linkage.  We  do  not  want  the  money  to 
simply  be  thrown  into  the  school  districts  and  no  one  really  knows 
what  is  going  to  happen;  are  we  going  to  go  out  and  buy  a  lot  of 
equipment  and  then  not  have  teachers  trained  to  use  the  ^uip- 
ment?  We  want  to  make  sure  the  whole  situation  is  evaluated  and 
that  wherever  we  go  with  this  program,  we  are  basing  it  on  the 
need  of  the  school  district  and  the  needs  of  the  community  at  large. 

il/lT.  MiiXER.  It  seems  to  me  people  perceive  this  is  a  problem  at 
the  secondary  level,  if  you  will,  the  9  through  12.  Is  that  accurate? 

Ms.  FuTREax.  I  am  a  secondary  teacher-  Iwould  say  that  it  goes 
into  the  elementary  schools,  and  permeates  the  local  schools  and 
lip  through  the  colleges.  I  would  not  say,  let's  just  start  there  and 
.  'then  move  forward.  I  would  say,  start  at  the  elementary  level: 

Mr.  MnxEUR.  I  think  that  is  very  important,  to  keep  our  theory  of 
education,  of  educating  the^masses*^  It  would  seem  to  me  that  we 
have  got  to  keep  one  eye  on  the  elementary  teacher  who  hopeftiUy 
is  competent  enough  so  that  the  child  will  be  able  to  exercise  the 
option  when  they  are  in  high  school.  ,  . 

One  of  my  concerns  of  this  problem  is  that  we  keep  tallang  about 
people  who  are  in  college,  people  who  are  in  high  school.  I  suspect 
a  lot  of  people  made  decisions  about  science  arid  math  because 
their  underlying  education  was  not  sufficient  where  they  felt  com- 
fortable proceemng  to  the  next  rung  on  the  ladder-  v 

Again,  trying  to  capture  the  generation,  it  seems  to  me  that 
some  attention  has  got  to  be  focused  on  those  first  3  or  4  years  in 
school,  so  that  that  generation  can  then  take  advantage  of  the 
teachers  9  through  12  who  have  gone- through  in-service,  and  you 
can  kind  of  get  a  'marriage  there  maybe  4,  5  years  from  now.  It 
seems  to  me  if  you  don't  do  that,  the  marriage  is  put  off  until  the 
i9nd  of  the  decade  and  that  is  getting  a  little  late. 
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Ms.  FuTaELL.  The  Carnegie  study  pointed  up  the  very  issue  you 
raise.  We  do  need  to  go  back  into  the  elementary  schools  and  place 
a  mcyor  focus  at  the  elementary  level  on  science,  math,  foreign  lan- 
guages, technology,  et  cetera.  I  agree  not  only  witjh  what  you  are 
saying  but  with  some  others  

_  Mr. -Miller.  Yotuare-  saying  we  need  aid  to  education — — 
Ms.  FuTRKLL.  Of  course. 

Mr.  Miller.  It  would  seem  to  me  math  and  science  will  take  care 
of  itself.  Not  to  put  down  this  legislation,  because  I  think  it  is  es- 
sential. But  math  and  science  may  take  care  of  itself  if  we  had  a 
good  system  of  education.  People  will  make  logical  choices  accord- 
ing to  the  demands  of  the  marketplace,  as  the  people  on  my  right 
say.  What  we  don't  have  is  the  ability  of  the  people  to  exercise 
those  options. 

Ms.  FuTRELL.  What  I  am  sa3ring  is  that  I  concur  vnth  the  concept 
that  we  need  to  start  at  the  elementary  level.  NEA  as  an  organiza- 
tion is  not  opposed  to  tbat.  The  Carnegie  Foundation  also  pursued 
that  same  point,  that  we  need  to  emphasize  the  science  and  the 
math  at  the  elementary  levels  as  well  as  the  high  school  and  col- 
lege levels.  '  " 

Mr.  Miller.  We  ought  to  go  back  to  the  old  position,  one-third, 
one-third,  one-third. 

Mr.  Thomson.  May  I  comment  about  the  elementary  schools. 
Talking  about  competitiveness  with  other  nations,  we  have  to  look 
at  their  school  system  at  the  elementary  level.  For  example,  in  the 
Soviet  Union,  their  math  and  science  specialists  are  teaching  at  the 
fouth,  fifUi,  and  sixth  grade  level,  versus  in  this  Nation  a  general- 
ist  teachers,  maybe  a  teacher  with  one  or  two  courses  in  the  back- 
ground. 

So  when  we  look  at  the  whole  structure  of  the  thing  you  see  that 
our  students  who  are  interested  in  math  and  science  basically  start 
at  a  disadvantage  cleiar  at  the  elementary  school  level.  So  at  some 
point  down  |;he  track,  this  Nation  is  going  to  have  to  consider 
whether  it  will  need  to  move  science  and  math  specialists  down 
further  in  the  school  system  than  we  now  currently  are  operating. 

Mr.  MnxER.  Anybody  else? 

Thank  you  very  much.  I  am  sure  this  panel  has  stimulated  all  of 
those  who  will  testify  after  you  this  week.  Thank  you  for  your  time 
and  preparation. 

The  committee  will  reconvene  tomorrow,  at  9:30  to  continue 
these  hearings. 

[Whereupop,  at  1:20  p.m.,  the  committee  recessed,  to  reconvene  at 
9:30  a.m.,  Thursday,  January  27, 1983.] 
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HEARINGS  ON  MATHEMATICS  AND  SCIENCE 
EDUCATION  / 
Part  2 


THURSDAY,  JANUARY  27,  1983  ,  \ 

HotJSE  OP  Reprbsentatives,  \ 

COMMTTTKE  ON  EDUCATION  AND  LaBOR,,  \ 

Washington,  D.C\ 

The  committee  met,  pursuant  to  call,  at  9:40  a.m.,  in  room  217fiL 
Raybum  House  Office  Building,  Hon.  Mario  Biaggi,  presiding.  C 

Members  present:  Representatives  Perkins,  Biaggi,  Miller,  Weiss, 
Kildee,  Kogovsek,  Boucher,  Erlenbom,  Goodling,  Roukema,  Gun- 
derson,  Bartlett,  and  Packard 

Staff  present:  John  F.,  Jennings,  coimsel;  Nanc^  L.  Kober,  legisla- 
tive specialist;  Richard  DiEugenio,  minority  senior  legislative  asso- 
ciate. 

Mr.  BiAGGX.  The  meeting  is  called  to  order. 

This  morning,  the  Committee  on  Education  and  Labor  is  continu- 
ing hearings  on  H.R.  30,  The  Emergency  Mathematics  and  Science 
Education  Act. 

This  legislation  authorizes''$800  millioa  for  fiscal  year  1984  and 
such  simois  as  may  be  necessary  for  fiscal  year  1985  for  programs  to 
upgrade  mathematics  and  science  education  and  to  address  teacher 
shortages  in  these  subjects. 

The  bill  would  provide  funds  to  local  school  districts  for  elemen- 
tary and  secondary  programs  of  in-service  teacher  training  and 
modernization  of  mathematics  and  science  instruction. 

At  the  postsecondary  level,  H.R.  30  authorizes  congressional 
scholarships  to  encourage  students  to  become  mathematics  and  sci- 
ence teachers  in  other  activities. 

I  feel  strongly  that  improving  mathematics  and  science  education 
programs  ought  to  be  a  priority  of  the  98th  Congress.  I  am  also 
glad  to  hear  the  President  say  that  it  will  be  a  priority  of  the  ad- 
ministration's this  year. 

Chairman  Pelrkins  will  be  returning  shortly  and  in  the  interim, 
we  will  proceed. 

Mr.  Groodling.  , 

Mr.  GooDUNO.  I  have  no  comments  at  this  time. 

Mr.  Biaggi.  Mr.  Weiss. 

Mr.  Weiss.  Thank  you,  sir,  no  comments. 

Mr.  Biaggi.  The  first  witness  will  be  Hon.  John'  J.  LaFalce,  a 
Member  of  Congress  firom  th^  State  of  New  York. 

■  (123) 
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STATEMENT  OF  HON.  JOHN  J.  LaFALGE,  A  REPRESENTATIVE  IN 
CONGRESS  PROM  THE  STATE  OP  NEW  YORK 

Mr.  LaFalcb.  Thank  you  very  much,  ftj/.  Chairman,  it  is  really 
an  honor  for  me  to  be  appearing  before  this  committee  today,  and.  I 
want  to  applaud  vou  and  Chairman  Perkins,  Congressmen  Simon 
and  Goodlmg*  really  all  the  members  of  the  committee,  for  the 
work  they  have  done  so  far  on  H.R.  80,  the^Jmergency  Mathematr 
ics  and  Science  Education  Act.  \ 

Rather  than  read  from  my  prepared  text,  I  would  ask  unanimous 
consent  to  have  tiie  entire  text  included  in  the  body  of  the  record. 

Mr.  BiAGOi.  Without  objection,  so  ordered. 

Mr.  LaFalck.  And  then  let  me  just  speak  off  the  cuff  very  briefly 
about  5  minutes  and  then  you  can  hear  the  experts.  I  honestly  be- 
lieve that  there  is  no  issue  more  important  in  Congress  right  now 
than  addressing  the  educational  deficiencies  in  the  Unitea  States, 
particularly  in  mathematics  and  sciences  and  foreign  languages. 

How  we  should  do  it  is  extremely  debatable.  Whether  we  should 
do  it  cannot  be  debatable.  Whether  we  should  dolt  immediately, 
and  with  a  large  program,  should  not  be  debatable. 

Yesterday  I  was  elected  chairman  of  the  Subcommittee  on  Eco- 
nomic Stabilization.'  I  am  extremely  worried  about  the  economic 
future  of , the  United  States  of  America.  Last  night  I  went  to  a  lec- 
ture, Coiijressman  Weiss  was  there,  too,  and  the  author  of  a  best- 
selling  b^k  right  now.  Megatrends,  was  there,  John  Naisbitt.  He 
said,  it  is  not  so  much  that  we  are  in  a  recession  or  a  depression, 
he  said,  we  are  facing  a  revolution  within  our  economy.  We  are 
going  from  an  industrial  society  to  a  service,  a  technological,  an  in- 
^  formation  age. 

Now,  one  does  not  have  to  believe  everything  he  has  to  say,  but 
there  still  is  tremendous  truth  in  that  statement,  maybe  not  totally 
true,  but  there  is  tremendous  truth  there. 

In  my  prepared  statement,  I  would  quote  (rom  a  management 
expert,  Peter  Drucker,  who  sa3^  that  within  25  years,  the  propor- 
tion of  the  American  work  force  employed  in  manufacturing  will 
decline  from  approximately  20  percent  today  to  as  low  as  5  to  10 
percent.  ,   ,        -  . 

Now,  where  will  those  jobs  go?  Well,  I  think  they  are  going  to  ^o 
into  fields  that  will  require  a  tremendous  amount  of  expertise  m 
mathematics  and  science. 

I  could  go  on  and  on  with  the  facts.  Your  committee  and  subcom- 
mittee have  probably  received  them  ad  nauseum.  Yet,  we  have  not 
been  addressing  the  problem.  The  lowering  of  the  SAT  scores  over 
the  past  decade  or  so^  except  perhaps  for  a  minor  stop  this  past 
year,  some  horror  stories  about  teacher  illiteracy,  the  brain  drain 
that  is  existing,  the  inability  to  get  adequate  teachers,  satisfactory 
teachers  in  the  math  and  the  sciences  and  to  keep  them. 

We  need  a  massive,  and  yet  a  selective  program,  to  address  this 
problem.  As  we  had  the  National  Defense  Education  Act  of  1958, 1 
think  we  should  have  the  National  Defense  Education  Act  of  1983. 
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place  ond  the  doscendoncy  of  the  United  States  insofar  as  interna- 
tional  competition  is  concoriied.  We  ought  to  resolve  to  correct 

On  my  Economic  Stabilizatiori  Subcommittee,  I  intend  to  do  all 
that  I  can  within  the  powers  of  tl\at  subcommittee.  But  this  com- 
mittee, your  committee,  has  to  address  the  educational  components 
of  that  agenda.  That  is  perhaps  the  most  important  component  of 
the  entire  agenda.  \ 

What  do  we  do?  Well,  you  have  got  one  approach  here:  I  would 
caution  you,  although  we  need  fast  action,  it  does  not  have  to  be 
this  week,  it  does  not  have  to>be  this  montli.  It  ought  to  be  careful 
action,  it  ought  to  be  this  year,  but  let's  notact  precipitously  just 
for  the  salre  of  action.  .  .  \ 

Some  other  caveats.  The  President  Tuesday  night  said,  let's  have 
block  grant  money  going  to  the  States.  I  am  very  wary  of  that. 
Why?  Because  you  don't  know  what  the  States  \^11  do*  with  the 
money  given  for  math  and  the  sciences?  \ 

We  do  not  know  that  that  money  will  supplement^  the  existing 
programs;  they  might  supplant  them.  Money  is  very  fiipgible.  And 
the  money  that  was  already  being  used  for  math  and  science  could 
be  used  someplace  else.  \ 

Mr.  BiAOOi.  Reinforce  your  concern,  excuse  me.  Reinforce  your 
concern  about  that.  It  is  a  valid  concern  to  this  committee,'^and  I 
was  a  member  of  the  committee  at  the  time  we  interviewerf\five 
mayors  who  testified  on  behalf  of  major  cities  in  our  country  wh^n 
the  CETA  was  under  consideration.  The  members  of  this  commifcr 
tee  expressed  the  same  concern.  ^  -  \ 

Would  they  be  using  those  funds  that  CETA  provided  to  supple- 
ment or  ^pplant?  Eaph  of  them  assured  this  committee  that  those 
funds  would  be  used  to  supplement. 

The  fact  remains,  and  bitter  experience  reveals,  that  each  of 
them  used  those  funds  to  supplant. 

Mr.  LaFalce.  Mr.  Chairman,  Congressmen  are  not  expert  about 
very  many  things  because  we  must  be  generalists  rather  than  spe- 
cialists. I  suppose  if  we  are  expert  about  anything,  though,  it  might 
be  human  behavior,  because  one  thing  we  are  pretty  good  at  is 
being  politicians;  we  understand  human  behavior. 

The  only  way  we  are  going  to  make  sure  that  a  Federal  program 
or  a  State  program  supplements,  rather  than  supplants,  is  to  write 
it  into  the  law.  It  must  be  written  into  the  law.  ^ 

We  must  insure  two  things:  That  there  are  improvements  in 
math .  and  sciences:  quantitatively  and  qualitatively  within  the 
United  States.  The  mechanism  to  assure  that  must  be  in  the  law.  If 
it  is  not,  thel)ill  does  not  deserve  passage. 
^  And  something  else.  Teachers  are  so  important  and  yet  \fou  get  a 
really  good  teacher  of  math  or  science,  and  that  person  i^  going  to 
be  able  to  get  a  job  outside  of  the  teaching  professiott^because  he  is 
going  to  be  able  to  get  double  the  money. 

We  are  going  to  have  to  pay  our  math  and  science  teachers  more 
^  money  than  other  teachers.  This  might  bring  us  into  conflict  with 
Minions,  I  do  not  know,  maybe  not.  But  we' just  cannot  give  money 
witiiout  some  strings  attached.        .  / 
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If\ve  are  going  to  koop  our  math  and  science  teachers  In  the 
clasarooms,  wo  aro  going  to  have  to  pay  them  more  and  it  is  going 
to  have  to  boymoro  than  other  teachers  are  paid. 

Peopl^art  going  to  say,  this  is  discrimination.  My  answer  is,  yos, 
thar  s  what  life  is  all  about,  discriminating,  discerning.  That  is 
wnat  we  must  do. 

There  aro  a,  whole  slew  of  other  things,  but   ,  i..  , 

Mr.  BiAoai.  If  I  may.  on  that  point,  you  make  the  point,  I  thmk 
what  you  really,  intend  is,  to  provide  some  incentive  to  encourage 
math  teachers,  one,  and  two,  to  have  them  retained  in  the  educa- 
tional system. 

Mr.  LaFauje.  Cotrect. 

Mr.  BiAQoi.  The  naethod  in  which  we  do  that  has  not  been  deter- 
mined as  yet.  The  proposal  you  suggest  will  produce  exactly  what 
you  said  it  might,  resistance  from  the  labor  unions,  and  ultimately, 
if  we  are  to  pursue  that  proposed  with  math  and  science  teachers 
obtaining  more  salaries,  there  will  be  an  attempt  on  the  part  of 
labor  unions  to  close  that  gap  bo  there  will  be  no  differentiation. 

What  has  been  suggested  by  others,  and  this  is  the  second  day  of 
those  hearings,  people  testified  yesterday,  is  that  we  provide  those 
math  and  science  teachers  with  an  opportunity  to  earn  more 
money.  That  would  be  to  have  them  work  during  the  summer  peri- 
ods, as  well  as  perhaps  provide  sdme  fellowships  for  them.  In  any 
event,  incentives  should  be  product. 

Mr.  LaFaixhs.  There  are  many  i^pproaches  that  can  be  taken. 
They  are  not  mutually  exclusive.  We;  can  provide  incentives  during 
this  summer.  We  can  provide  additiohal  stipends  during  the  regu- 
lar year.  We  can  offer  loans  which  would  be  forgiven  based  upon 
the  length  of  service  that  one  providesiin  the  clajMroom.  , 

For  example,  if  we  give  a  loan  to  study  math  Br  sciences,  and  an 
individual  teaches  1  year,  we  could  forgive  one-seVenth  of  the  loan, 
and  for  2  years,  two^venths,  it  could  be  onereighth  or  one-tenth, 
too,  depending  upon  the  period  of  time.  ^  v^  j^      i  i. 

I  think  Representative  McCurdy  has  a  bill  along  those  Imes 
and  I  am  a  cosponsor  of*  it.  We  ought  also  to  consider  giving  incen- 
tives for  school  boards  to  experiment  with  longer  school  years.  We 
do  not  have  to  rely  upon  the  agrarian  economy  that  we  had  in  the 
19th  century  to  guide  us  in  our  education  system  as  we  approach 
the  21st  century.  I  think  we  can  have  a  longer  school  year  and  not 
have  an  intellectual  vacation  for  3  months.  Not  that  we  should 
mandate  that,  but  perhaps  we  should  provide  incentives  for  experi- 
mentation. ^  1    J  i_ 

Mr.  Chairman,  that  will  conclude  any  official  remarks  I  have  to 
make.  You  have  the  entire  text  of  my  prepared  remarks.  I  would 
be  pleased  to  either  answer  questionsv  or  have  you  go  on  to  the 
other  expert  panelists.  ,    ,  „  ,    r  n  i 

[Prepared  statement  of  Congressman  John  LaFalce  tollows:J 

Prkpasxd  Statemknt  or  Hon.  John  J.  LaFauck,  a  Rkpeeskntativk  m  Ck)NQRESS 
From  tuk  Stats  op  New  Yqbk 

Mr.  Chairman  and  members  of  the  Committee  on  Education  and  Labor,  it  is  a 
pleasuro  to  speak  l^fore  you  this  morning  on  a  siibject  of  great  concern.  I  applapd 
.Chairman  Perkins  and  the  Committee  for  your  aggrearive  approach  to  the  issue  of 
deficiendee  in  the  mathematics  and  science  training  given  our  young.  .Havmg  devel- 
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uimhI  n  (i(H)|)  Intftretit  U\  thin  (imims  I  ho|H)  to  nhiiro  u  fow  cholcu  thougliti*  witli  you 
thltf  morning. 

Tho  |>rohlonin  confronting  our  nation  (ioiniind  a  national  ui>proach.  l{4i|iaat'0  on 
plocoauuil  approachoH  \im  brought  uh  M  thin  critical  Jiincturo;  (iirthor  rt^llancu,  i^ii>iv 
ciiiUy  In  tho  niidiit  6(  utato  uati  local  Lovorninoiit  nnunciul  crittin,  will  Kuanint<io  a 
wortM)no<l  uihicatlonal  plcturo.  I  applJtlil  Chairman  i*orkinN»  inv  giKKi  rrlondrf  Paul 
Simon  and  Bill  Oo<H)llng,  aAd  other  ^oinlwra  for  th«ir  work  on  UM,  JIO,  **Tlio  Kinor- 
goncy  Mathonmtlcfl  and  Bcionco  IfAtiication  Act/'  I  am  a  c(>-M(K>nm)r  of  that  hill  and 
hope  that'  it  recoivi^H  wldoitpread  Bui>|K>rt  in  tho  IIouho. 

I  wiah  to  bfioHy  oxploro  two  uuhjectn  in  thlrt  morning.  Kirst,  I  will  glvu  you  a  few 
of  niy  thoughts  on  tho  national  mlucatlonal  problumH  tnat  denervo  Imniodlato  atten' 
tion.  Socond,  I  will  Hhoro  a  fo^  thoughts  on  how  wo  might  addri^at)  thono  problonm 
logifllativoly. 

Ovor  thic^>a«t  sovural  yoans,  I  have  8|Hjnt  n  good  doal  of  my  time  on  prcHluctlvity- 
,  related  Ibauo.  In  tho  course  of  thai  work,  it  hoa  bocomo  clear  to  mo  that  the  work- 
force of  the  flituro  will^l>o  re<)uired  to  have  different  Hkillfl  than  our  current  work- 
force. Spocificnlly,  tomorrow's  workon*  will  need  incream)d  math,  science  and  techni- 
cal training. 

Management  expert  Peter  Drucker  estimates  that  within  25  vears,  tho  proportion 
of  the  American  workforce  employed  in  manufacturing  will  decline  from  approxi- 
mately 20  )(iercent  to  as  low  aa  5  percent  or  10  Den:ent.  At  the  same  time,  however, 
demand  for  other  jobe  will  increase.  Memljers  Of  the  American  Electronics  Associ- 
ation estimate  that  by  1985  they  will  have  now  job  openings  for  140,000  paraprofes- 
fiionals  in  such  areas  as  engineering  assistance  and  laser  technicians,  and  for  at 
least  110,000  profeissiohals  in  such  positions  as  engineers  and  computer  analysts. 
The  United  States  Department  of  Labor  .estimates  that  between  19^8  and  1990,  the 
demand  for  professional  and  technicar  workers  vt^ill  increase  19  percent — or  almost 
2.7  million  new  ^ob  openings. 

The  handwritmg  is  on  the  wall.  Now  jobs  in  our  economy  will  not  l)e  found  in  the 
traditional  manufacturing  and  heavy  industrial  sectors;  the  "brawn"  industries  will 
be  supplanted  by  the  "brain"  industries.  While  I  intend  to  actively  pursue  moans  to 
help  our  basic  industries  regain  their  economic  health,  wo  must  prepare  our  nation 
for  a  new,  highly  technological  ago.  The  question  that  remains  is  the  degree  of  our 
preparedness.  ,         '  , 

Tne  work  of  this  Committee  and  other  interested  foundations,  associations,  and 
research  centers  indicates  that  the  United  States  has  a  poor,  indeed  weakening, 
foundation  on  which  to  build  a  technological  future.  The  National  Commission  on 
Excellence  in  Education  has  been  told  a  series  of  horror  stories  during  its  existence^' 
ranging  from  declining  SAT  scores  to  teacher  illiteracy.  The  most  Dizarre  stories 
have  usually  received  headline  coverage.  Buried  deep  in  most  analyses  of  national 
educational  problems,  after  the  stories  about  classroom  violence  and  SAT  scores,  are 
the  hard,  cold  facts  about  declining  levels  of  training  and  comprehension  in  the 
maths  and  sciences. 

A  report  by  the  National- Science  Foundation  and  Department  of  Education  enti- 
tled "l^ience  and  Engineering  Education  for  the  1980's  and  Beyond"  has  noted  that: 

After  the  10th  grade,  only  about  one  of  three  students  takes  chemistry  and  only 
one  in  seven  studies  physics; 

One-half  of  all  U.S;  high  school  students  take  no  mathematics  or  science  beyond 
the  10th.  grade  and  only  one-half  of  the  students  entering  college  have  had  any 
motor  exposure  to  math  or  the  physical  sciences  beyond  the  10th  grade. 

The  American  student's  counterpart  in  the  Soviet  Union  will  lace  a  much  dilTer- 
ent  education  regimen.  All  Russian  high  school  graduates  must  have  2  years  of  cal- 
culas,  5  years  of  physics,  4  years  of  chemistry,  5  years  of  biology,  1  year  of  astron- 
omy, 3  years  of  m|^hanical  drawing,  and  10  years  of  workshop  training. 

In  early  1982,  the  National  Commission  on  Excellence  in  Education  was  told  that:  ^ 

A  survey  of  the  50  state  science  supervisors  in  1981  indicated  that  over  75%  of  the 
states  are  experiencing  a  "critical  stortage"  or  "shortage"  of  physics,  chemistry,  and 
mathematics  teachers  at  the  secondary  level;  and 

.  Up-to-date  curricula  in  science  appropriate  for  students  not  planning  a  career  in 
science  are  in  very  short  supply. 

This  Committee  has,  as  a  result  of  prior  hearings,  a  wealth  of  documentary  evi* 
dence  to  supplement  these  few  statistics  I  have  noted.  The  point  that  is  well  evi- 
denced is  the  growing  disparity  between  job^kills  requirements  for  the  balance  of 
the  20th  Century  and  the  training  our  youth  are  receiving.  The  challenge  before  the 
Co  Impress  is  how  best  to  encourage  the  rapid  improvement  in  training  across  our 
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1  Ull€»v«  II  H.  80  U  »  juhhI  iUrllfm  iMiliit  for  Iha  0<Hi«(rWi  work  uii  Uila  U«u*,  IIji 

b  tWHHliJcf;  for  tho  |)ro*il«ni  mmmim  M  lev«U  of  otlucntlon  ttiul  Uiiw  n  •olullon  muni  ilo 

^^VuWnU  (IUcu«khI  th<i  Uwutt  of  imtioutti  leirUliiUon  U>  i»aar«M  t)it«  prohldin  with 
•ducntlort  l«m(l«r»  fVom  N«w  York  KUl©  nmriWim  otlwir  |Hirtii  of  lh0  countryri 
wUh  to  »ium««t  that  tlio  Oiini«ltt4W  c«i«iW<!»r  nn  alti^rimtlv*  t4>  «  ilmpU  fortnulH 
mei\ux\  forJUtrlbutliig  tundM  to  pchool  lUatricU  under  tJio  «>lomen(«ry  nnd  •^cond; 
nry  portion  of  the  bill.  Whll«  I  do  not  wUh  to  bunion  ulthtir  hxrwl  or  «t«t«  <»cb(H>l 
•vitonul  with  unn<HM«MMiry  H  tftiw,  I  ba)l«v«  that  nil,  or  moat,  of  th^  futulintf  ought 
to  r>«  contingent  on  tho  d«mon«tniti»d  iurhlov«m<»nt  of  cortnln  witablUhwl  yUnM^nli*. 
If  w«  ar«  to  pnwlda  a  national  profcram  for  national  improvement  of  atudent  (Valn- 
Ing  In-iuch  ipwlflc  ar^aa  a*  th©  tx\ai\\»  and  eclonc**,  vro  ought  U>  rtxiulr^  jlatrlcU 
rwoivlng  federal  ftinds  to  have  proirrama  re&dy  and  capable  of  ualng  tho««  funda  to 
help  our  children  laarn  thoao  akllU.  While  I  favor  giving  local  ontcialii  flexlbil  ty  I 
abo  bolleve  that  minimum  tfUndarda  vrlll  provide  an  Inc^ntlvo  for  Urdy  achool  dla^ 
trlcU  to  Bpocd  up  thoir  work  on  thwH>  progruma^  n   ,    »  .        »  ^ 

In  the  ar«a  of  olera«Jntnry  and  secondary  educttUonp  1  alao  bellevo  tho  Commilte^ 
ought  to  examine  the  benortU  of  encouraging,  through  the  availability  of  federal 
fVmda,  changea  In  curricula  and  achool  year  protfram  to  enhance  the  training  proc- 
eea.  In  the  area  of  curricula,  I  hope  that  one  pugjoct  that  will  be  explored  will  be  the 
availability  of  biology,  chemistry,  and  phyaica  couraoa  at  different  intellectual  levels. 
If  wo  are  to  train  large  numbers  of  your  youth  in  thoae  progruma,  we  must  tiike  Into 
account  different  capabllitlee.  School  districts  ought  to  be  encouraged  to  Uke  Uils 
pnH?r<^ive  and  practical  approach.  In. the  aWm  of  school  year  programH,  I  believe 
we  ought  to  encourage  experimentation  in  the  length  of  tlie  school  year.  Our  cur^ 
rent  tradition  of  9  month*  in  achool  and  3  months  out  for  an  "Intellectual  holld^iy 
is  based  on  the  noeda  of  an  agrarian  society.  School  districts  that  wish  to  rearrange 
that  outdated  proceea  and  use  a  new  program  to  emphasize  the  maths  and  sciencea 
deserve  to  be  encouraged.  Theeo  are  but  two  examples  of  my  larger  point:  minimum 
standards,  when  combined  with  incentives  for  exoerlmentatlon.  can  provide  long- 
term  benefito  for  our  national  educational  needs.  We  will  save  money  wasted  on  un^ 
organized,  hastily-conceived  progranas' and  encourage  experimentation  that  may  pro- 
vide ufl  with  now  answers  to  theee  challenging  pro^ems.  .  , 

In  the  area  of  poetaocondary  education,  I  heartily  endorse  II.U.  80  s  provisions 
dealing  with  scholarshipe  for  college  students  and  for  teacher  education  programa.  1 
have  also  coeponsored  Roproeentative  Dave  McCurdy's  bill.  H.R.  6775  in  the  97th 
Congress,  which  would  provide  loans  to  college  students  who  intend  to  pursue  ca- 
reers as  math,  science,  or  related  fields  teachers.  This  bill  would  forgive  a  portion  of 
the  loan  for  each  year  the  student  aervee  as  a  certified  teacher  in  the  public  schools. 
If  we  truly  wish  to  encourage  outstanding  studcnU  to  pursue  these  -careers,  the 
minimum  we  can  do  is  help  pay  for  their  increasingly  high  college  education  buls. 

To  assist  teachers  in  their  efTorta  to  keep  pace  with  changea  in  dassroom  irtwnol- 
ogy,  new  curricula,  and  other  matters,  I  suggest  that  the  Committee/cilpider 
making  funds  available  for  inservice  training  during  .the  school  year  as  wifcU  as 
during  the  summer  months.  If  our  math  and  acienfce^ ^teachers  are  to  adapt  to  new. 
trends  and  grow  intellectually,  "continuing  education  can  not  and  should  not  wait 
for  the  summer  break.  We  nave  to  break  our  traditional  patterns  of  addressing 
theee  issues,  for  the  challenge  facing  us  is  growing  with  each  month  and  each  year. 

I  thank  the  Committee  for  devoting  several  days  to  hearings  on  specific  legislation 
so  early  in  the  new  Congress.  It  is  a  reflection,  I  believe,  of  the  seriousness  of  the 
problem  and  your  resolve  to  address  it  as  eoon  as  possible.  I  hope  that  these  few 
observations  have  been  useful.  Because  of  my  interest  In  and  work  on  productivity 
and  iobs-skills  issues,  I  have  a  limited  expertise  that  I  wish  to  offer  to  the  U)mml^ 
tee  auring  its  work  on  legislative  alternatives.  .       .  *  j 

"  In  his  superb  book.  Excellence,  John  Gardner  noted  that  "we  cannot  have  islands 
of  excellence  in  a  sea  of  slovenly  indifference  to  standards."  This  is  the  challenge 
the  Congress  faces  as  it  attempts  to  carve  out  national  excellence  as  an  alternative 
to  a  sea  of  incompetency  marked  by  a  few,  remote  islands  of  technical  and  intellec- 
tual excellence.  .  ^ 

Thank  you  for  allowing  me  to  speak  before  you  this  morning. 

Mr.  BiAGOi.  I  want  to  thank  you  for  your  statement;  Mr. 
LaFalce.  It  is  significant  in  that  you  place  a  special  emphasis  on 
the  needs  for  this  approach  or  for  an  approach  to  resolying  the 
problem. 
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Apparently  we  have  at  this  moment,  we  hav^  sufficient  nu£aber 
of  teachers  m  science  and  math  that  are  qualified,  but  what  we 
have,  what  is'beil^g  revealed  in  testimony,  is  that  they  do  not  stay 
on  because  they  are  induced  to  leave  because  of  the  nigh  technol- 
o^  industries  paying  substantially  more,  money. 

We  had  Mr.  Fuaua,  Congressman  Fuqua,  testified  as  the  chair- 
man of  Science  and  Technology  Committee  and  they  are  developing 
some  le^lation.  Our  committee  obviously  is  in  the  foije^ont,  but 
there  will  be  ho  single  approach,  it  will  be  a  multifacetedt  effort  to 
deal  with  the  problem. 

Mr.  LaFalce.  ,  Let  me  just  leave  you  with  these  thoughts  as  I 
depart.  First  of  all,,  if  we  are  going  to  improve  productivity  within 
the  United  States,  if  we  are  going  to  prepare  ourselves  to  be  a 
^eat  economic  power  in  the  future  in  the  technological  age,  in  the 
mformation  age,  there  is  no  more  important  thing  that  we  cto  do 
than  invest  in  education,  but  invest  appropriately. 

We  must  write  into  the  statutes  a  mechanism  for  insuring  that 
whatever  assistance  we  give  will  improve  math  and  science,  and  I 
think  foreign  languages,  too,  qualitatively  and  quantitatively. 

Thank  yoii. 

Mr.  BiAGOi.  Thank  you,  Mr.  LaFalce.  /  ^ 

Mr.  Goodling. 

Mr.  Goodling.  I  appreciate  your  coipihg  before  us.  Congressman 
LaFalce.  L  agree  with  most  of  what  you  have  said.  We  have  to 
insist  that  Federal  dollars  under  this  legislation  aire  used  to  supple- 
ment and  not  supplant  State  and  local  efforts.  The  extension  of- 
contracts  to  provide  for  summer  employment  for ^  math  and  science 
teachers  is  probably  the  best  way  to  go.  Then  you  would  hot  have 
to  determine  that  a  math  teacher  or  a  science  teacher  is  so  much 
more  important  than  an  English  teacher  or  a»  history  teacher  or 
somebody  else  because  they  are  all  very  important.  Any  proposal 
for  an  actual  salary  differential  would  not  be  viable. 

Mr.  LaFamje.  They  are  all  very  important,  but  we  have  needs  in 
society;  we  have  to  address  those  needs. 

Mr.  Goodling.  I  think  we  can  solve  those  problems  with  the  ex- 
tended contract  approach.  Where  labor  has  to  give  in  is  in  the  area 
of  there  is  no  such  thing  as  a  $70D  across-the-board  or  $1,000 
across-the-board  increase  in  pay,  because  there  is  hothing  that 
upsets  a  good  teacher  more  than  to  realize  that  the  teacher  work- 
ing next  dbor,  who  does  not  do  much  of  anything,  is  receiving  the 
same  pay  increase  as  the  person  who  is  knocking  themselves  out  in 
the  next  room,  trving  to  do  an  excellent  job. 

We  are  way  behind,  I  think,  in  the  area  of  rewarding  excellence 
and  that  is  over  and  above  whatever  the  contract  says  in  relation- 
ship to  a  minimum  salary.  So  there  is  an  area  wnere  they  are 
going  to  have  to  give  in. 

Mr.  LaFalce.  1  will  stay  out  of  that.  I  will  let  you  handle  that 
one.  '  ^  A  ' 

Mr.  GooDLfMG.  As  I  indicated  there  yesterday,  there  is  not  a 
shortage  of  people  who  are  trained  to  teach  math  and  science, 
there  is  a  shortage  of  good  math  and,,  science  trained  people  teach- 
ing math  and  science.  They  are  other  places,  and  we  nave  to  find  a 
wajr^  first  of  all  to  attract  them;  second,  many  of  them  who  are 
qualified  take  jobs  in  industry  instead.  I  have  interviewed  people 
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and  thought  that  I  was  hiring  them  for  their  very  ftrst  teaching  job 
only  to  find  out  2  weeks  later  they  have  taken  a  job  with  mdustry. 

&),  they  have  been  trained,  and  there  are  a  lot  out  there  who  are 
trained.  The  real  problem  is  how  do  we  keep  them  and  how  do  we 
reward  them  for  bemg  outstanding  math  and  science  teachero/ 

The  other  area  that  I  am  so  much  concerned  about  is  that  we 
spent  so  much  time  for  so  many  years  talking  about  secondary  and 
postsecondarv.  I  have  got  news  for  the  world,  we  are  never  going  to 
change  the  situation  unless  we  really  do  it  on  the  elementary  level. 
1  Mr.  LaFalce.  I  agree.  I  do  mention  that  pomt  m  my  prepared 
remarks.  ^ 

Mr.  GooDUNG.  Thank  you  again  for  testifying. 

I  just  wanted  to  say,  Mr.  Chairman,  that  we  are  very  happy,  we 
reorganized  yesterday  and  we  have  people  who  are  exteemely  inter- 
ested in'  elementary  and  secondary  and  vocational  education  that 
are  going  to  be  on  this  subcommittee.  Mr.  (^underson  was  on  our 
committee  last  year,  but  not  on  the  subcommittee.  'Mr.  Bartlett  and 
Mr.  Packard,  afco,  will  be  new  on  this  subcommittee  and  they  are 
all  very  much  interested  and  have  had  some  experience  and  exper- 
tise. '  - 

Mr.  BiAGGi.  Mr.  Weiss.  ,   ^  .         t  x  i.  * 

Mr.  Weiss.  Thank  you  very  much,  Mr.  Chairman,  I,  too,  want  to 
express  my  appreciation  to  our  colleague  for  taking  ttie  time  out  of 
his  very  busy  schedule  to  give  us  the  benefit  of  his  thinkmg  as  we 
are  grappling  with  the  most  appropriate  approaches  and  most  fea- 
-  sible  and  the  most  adoptable  in  as  quick  a  time  as  possible. 
'  I  toi  sure  that  we  \ml  be  taking  many  of  their  ideas  mto  consid- 
eration in  that  process.  - 

Thank  you.  v  ^   ,        •  >  .i.. 

Chairman  PEkKiNS  [presiding].  Let  me  thank  you  very  much  this 
morning. 

Mr.  Gunderson.  ,  .        .         t  ^    t       i.  x 

Mr.  GuNBERSON.  Thank  yxju,  Mr.  Chairman.  John,  I  want  to  com- 
pliment you  on  your  testimony.  I  read  your  transcript  and  was 
trying  to  listen  to  you  at  the  same  time  and  I  wish  I  had  an  hour  to 
sit  down  and  discuss  some  of  these  things  with  you.  , 

I  agree  with  much  of  what  you  have  said.  Let  me  present  the  di- 
lemma I  have,  and  I  wish  L  would  have  been  there  last  night  sp 
that  I  could  have  heard  Mr.  Naisbitt.  !  i.- 

My  problem,  much  like  yours,  is  that  I  think  there  is  no  qu^"^^ 
'  we  have  got  to  do  it,  the  question  is  how.  My  concern  about  H.R.  dU 
is  that  we  are  giving  money  almost  by  population  formula  through- 
out the  country  and  I  am  trying  to  determine-  

Mr.  LaPause.  I  do  not  like  that  approach.  „ 
Mr.  GuNBERSON.  That  is  exactly  what  I  want  to  ask  you.  ^ow 
ought  we  do  it  so  that  we  do  not  provide  a  disincentive  to  schools 
who  are  doing  a  good  job  right  now,  but  also  get  the  money  where 

it  is  needed.         >  .      ,     "iVi.,    x  j,^ 

If  you  have  any  recommendations  I  would  like  to  hear  them. 
Mr.  LaFaijcb.  l  am  trying  to  come  up  with  some  myself,  although 

I  do  not  have  the  staff  backup  and  the  expertise,  I  have  been  work-; 

ing  with  difG^rent  groups.         ^         ; ,  ^  .  ^, 

^)ne  of  the  problems  with  working  with  different  groups  is  they 
.  all  have  their  own  ax  to  grind,"and  if  you  work  with  school  boards 
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they  want  to  xnak^  sure  that  the  school  boards  are  takiBn  care.of;  if 
you  woirk  with  States,  they  want  to  make  sure  the  States  are  taken 
care  of;  if  you  work  with  teachers  unions,  they  want  to  make  that 
the  teachers  are  taken  care  of.  ' 

All  of  them  have  legitimate,  points  of  view.  There  is  some  truth 
to  all  their  perspectives,  but  I  do  not  thinJc  that  any  of  them  really 
represent  the  public  interest..  That  is  what  we  have  to  do.  That  is 
what  you  have  a  special  responsibility  to  do. 

I  do  not  think  that  just  scarring  the  money  out  to  the  States,  or 
scattering  the  money  out  via  population  formula  is  the  way  to  do  it 
because  it  does  not  insure  what  I  think  we  have  to  insure  that  we 
mandate  in  legislation  that^you  only  receive  money  if  you  improve 
education  in  the  math  and  sciences  qualitatively  and  quantitative- 
ly. • 

Mr.  GuNDERSON.  OK,  tliank  you. 

Thank  you,  Mr.  Chairman. 

Chairman  Perkins.  Thank  you  very  much  for  your  appearance 
here  this  morning. 
Mr.  LaFalce.  Thank  you,  Mr.  Chairman. 

Chairman  ^RKms.  Next  we  have  a  panel:  Ms.  Rayma  C.  Page, 
president.  National  School  Boards  Association,  come  around,  Ms.  ^ 
Page;  Dr^  Robert  E.  Yager,  president  of  the  National  Science 
Teachers  Association,  accompanied  by  Mr.  Bill  G.  Aldiidge,  Dr. 
Walter  S.  Smith,  and  Ms.  Jane  B.  Kahle,  president  of  the  National 
Association  of  Biology  Teachers;  and  Ms.  Lois  Rice,  senior  vice 
president.  Control  Data  Corp.;  are  you  on  this  panel,  Ms.  Rice? 

Ms.  Rice.  Yes,  I  am. 

Chairman  Perkins.  All  right,  come  on  around  then,  all  of  you. 
We  will  hear  from  you  first.  Dr.  Page. 

STATEMENT  OF  RAYMA  C.  PAGE,  PRESIDENT,  NATIONAL  SCHOOL 
BOARDS  ASSOCIATION 

Ms.  Page.  Thank  you  very  much,  Mr.  Chairman. 

I  am  Rayma  Page  and  I  am  president  of  the  National  School 
Board  Association  and  I  bring  you  greetings,  also,  from  very  warm 
Ft.  Myers,  Fla.,  where  I  am  chairman  of  the  Lee  County  School 
Board. 

I  am  very  appreciative  and  the  National  School  Board  Associ- 
ation [NSBA]  is  appreciative  of  the  fact  that  both  you,  Chairman 
Perkins,  and  Mr.  Simon,  are  holding  these  hearings,  as  well  as  that 
you  have  committed  yourself  to  expeditious  legislative  action  to  ad- 
vance the  national  interests  of  mathematics  and  science  education. 
It  is  time,  I  feel,  that  the  Federal  Government  plays  a  strong  role 
in  this.  '  " 

Inasmuch  as  NSBA  has  testified  last  September  on  the  full  scope 
of  the  role  which  ought  to  be  played  by  the  Government,  I  am  not 
going  to  present  an  indepth  analysis  and  the  paper  you  have  before 
you,  even  though  I  know  your  names  are  not  Johnny,  I  am  quite 
sure  all  of  you  can^ead. 

I  am  just  going  to  pick  out  some  of  the  highlights  that  I  think 
that  you  might  like.  I  am  also  going  to  give  you  the  good  news  and 
the  bad  news,  and  I  think  I  will  start  yiiih  the  bad  news  so  we  can 
end  on  a  lighter  note. 
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In  recommending  a  responsive  solution,  the  National  School 
Board  strongly  urges  that  a  locally  based,  comprehensive  approach 
bei  taken.  The  best  programs  will  not  be  designed  if  Congress  legis- 
lates a  series  of  piecemeal  pn^rams  that  may  or  may  not  address 
the  precise  cat^rical  needs  of  particular,  school  ^tems,  or  whose 
success  depends  upon  the  packaging  skills  of  local  grant  writers. 

Indeed,  to  date.  Congress  has  not  addressed  educational  needs  of 
true  national  significance  on  any  piecemecd  bieisis.  For  escample,  in 
serving  the  n^ds  of  disadvantaged  and  handicapped  studelnts,  the 
Federal  role,  under  chapter  I  of  Public  Law  94-142,  does  not  re- 
quire  school  districts  to  aevelop  a  separate,  sinigle-purpose  grant  for 
each  aspect  of  educating  those  children,  such  as  inservice  training, 
equipment  or  special  tektbooks.  -       u  v 

Fragi]ienting  local  program  development  in  this  way'would^be  a 
mistcSe.  Ideally,  the  improvement  of  mathematics  aixd  science 
should  be  placed  on  the  same  footing,  that  is,  there  should  be  one 
comprehensive  maintenance  program  ^rather  than  separate  grant 
programs  for  computera,  for  inservice  training,  and  so  forth. 

It  was  for  all  of  the  above  reasons  that  NSBA  worked  with  you. 
Chairman  Perkins,  toward  the  development  of  the  NEED  bill,  H.R. 
659,  and  it  is  within  the  forgoing  context  that  I  would  like  to  turn 

toH.R.80.  .    ,^T>  OA  X 

By  limiting  the  authorization  of  appropripitions  m  HMl.  dO  to 
$250  million  for  elementary  and  secondary  education,  S  is  clear 
that  funding  levels  will  not  be  adequate  to  ^tablish  a  broad,  local 
maintenance  program  in  mathematics  and  science* 

Any  suggestion  that  a  bill  of  this  magnitude  could  underwrite 
local  maintenance  n^ds  wUl  only  result  in  a  Federal  promise 
which  school  systems  cannot  deliver. 

Accordingly,  within  the  limi^  of  a  $250  million  expenditure, 
NSBA  supports  the  basic  thrust  of  H.R.  30,  which  is  to  broadly  fi- 
nance capacity  building  for  those  resource  services  needed  to 
strengthen  programs  such  as  in-service  training  and  curriculiim  de- 
velopment, as  distinguished  from  classroom  maintenance  needs, 
such  as  higher  teacher  salaries,  new  textbooks,  or  classroom  ^ 
courseware.  f\  . 

From  the  standpoint  of  ordering  priorities,^avoidmg  piecemeal 
programing  and  avoiding  overpromises  of  what'  can  be  delivered, 
this  approach  represents  the  most  responsible  way,  we  believe,  for 
spendmg  the  $250  million.  ]      ,  . 

We  believe  that  to  eliminate  the  advanced!  funding  is  important. 
Assuming  the  funds  are  not  used  for  maintenance  purpKOses,  it  is 
not  necessary  to  have  the  funds  available  at  the  begmning  of  the 
school  year.  , 

As  the  title  of  the  bill  does  suggest,  there  is  an  emeigenw  need. 
Therefore,  it  is  not  nc^cessary  to  have  advanced  funding  for  pro- 
gram manager  purposes.  Why  defer  the  commencement  of  any  pro- 
gram for  1  year?  We  believe  there  is  a  need  to  eliminate  condition- 
al clause  permitting  the  niaintenance  emenditwes.  ^ 

Section  604(aX8)  provides  that  where  feasible,  funds  may  be  used 
to  implement  locel  plans  for  ejcpanding  and  modernizing  DMith- 
ematics  and  science  pw^rama.  Although  philosophically  NSBA 
would  usually  support  the  breadth  of  this  permissive  language,  we 
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are  troubled  that  the  bill  at  this  point  begins  to  offer  more  than  it 
can  deliver. 

For  example,  the  maintenance  funding.  Because  the  workplace  is 
changing  at  a  rapid  pace,  it  is  crucikl  that  the  academic  foundation 
laid  in  elementary  and  secondary  education  be  coordinated  with 
the  skills  and/or  tiie  higher  education  requirement  by  the  'market- 
place, community  collies,  and  the  4-year  schools.  So  that  we  dis- 
agree with  your  idea  of  the  improvement  of  data  collection. 

For  example,  there  should  be  a  research  and  data  function  to 
show  the  connection  between  mathematics  and  science  education 
and  the  needs  of  business,  defense,  high-tech  industries,  emerging 
occupations  and  the  pkrticipation  of  women  and  minorities. 
'  We  believe  that  you  should  eliminate  State  certification  of  local 
plans.  The  precunble.  of  section  604(a)  provides  that  the  State  must 
certify  that  local  plans  meet  the  requirements  of  the  act.  In  effect, 
the  Federal  Government  is  establismng  an  active  State  role  for  cer- 
tifying local  progrfitassor  aspects  thereof  in  mathematics  and  sci- 
ence, and  while  NSBA  does  not  object  to  an  active  State  role  in 
curriculum  development  or  instructional  methods,  we  strongly 
object  to  the  Federal  Government  fashioning  a  State-local  relation- 
ship in  those  areas. 

It  should  be  pointed  out  that  sitice  this  program  deals  with  cur- 
riculum, per  se,  it  differs  from  other  Federal  programs  that  require 
a  State-to-local  approval  process. 

An  appropriate  level  of  accountability  can  be  attained  if  the 
State  role  is  limited  to  the  disapproval  of  any  local  plan  which, 
one,  fails  to  insure  the  Fe^deral  fiscal  audit  requirements  will  be 
met,  or  two,  ^oVisions  expenditures  which  are  inconsistent  with  the 
purposes  of  the  B^eral  act.  Now  that  is  really  what  I  coiisider  to 
be  the  bad  news.  ^  ' 

Turning  to  the  good  news,  we  believe  that  95  piercent  of  the 
funds  should  be  spent  locally,  and  given  the  limited  dollar  level  in- 
volved, and  given  that  th^  thrust  of  the  program  is  local  capacity 
building,  the  bulk  of  the  fimds  must  be  delivered  to  the  local  level. 

At  the  same  time,  NSBA  supports  the  notion  of  providing  the 
States  with  a  5-percent  setaside,  thereby  enabling  the  average 
State  education  agency  to  reserve  up  to  $!?50,000  for  those  State 
programs  like  technical  assistance  and  those  programs  used  for 
that  purpose. 

We  also  believe  that  the  local  formula  allocation  and  adequacy  of 
funding  for  small  districts  is  very  important.  NSBA  did  a  survey  to 
see  if  this  was  true.  The  survey  supports  a  distribution  of  funds  on 
a  local  formula  basis,  and  because  H.R.  30  is  seeking  to  solve  a 

Eroblem  of  nationwide  magnitude,  and  to  do  it  quickly,  we  do  not 
slieve  that  project  grants  at  the  State  level  would  be  an  appropri- 
ate approach.' 

A  local  formula  allocation  provides  school  districts  with  a  high 
level  of  certainty  and  does  not  exclude  those  smaller  districts  who 
do  not  have  grant-writing  resources. 

One  question  which  is  raised  is  whether  the  smallest  of  partici- 
pating school  districts  wiU  receive  an  adequate  formula  allocation 
for  their  capacity  building  needs.  NSBA  conducted  a  22-school  dis- 
trict survey  covering  Montana,  Illinois,  Missouri,  and  Nebraska. 
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These  school  Byetems  have  enroUments  of  200  to  300  students 
and  would  receive  about  $1,000  apiece  under  H.R.  30.  We  are  con- 
vinced from  that  survey,  though,  that  small  school  distncte  can 
participate  and  take  advantage  of  these  funds. 

We  also  belietve  that  inservicing  of  teachers,  administrators  and 
local  school  board  members  is  very  important.  Financing  inservice 
programs  is  a  main  feature  of  H.R.  80.  With  respect  to  teachers, 
because  subject  matter  and  instructional  methods  in  mathemati^ 
and  science  have  changed  dramatically  over  recent  years,  upgrad- 
ing the  skills  of  teachers  currently  in  school  systems  must  be  a  top 

priority  item.  ,  \  t.  • 

We  can  place  all  the  hardware,  software,  what  have  you,  m  a 
classroom.  But  if  we  put  it  in  a  classroom  with  a  teacher  that  does 
not  understand  how  to  use  it,  it  will  not  dp  us  anv  good. 

We  are  pleased  that  H.R.  30  includes,  as  I  said,  this  msemce  as- 
sistance for  administrators  and  school  .board  members  because 
school  board  members  need  to  know  what  they  are  spe^ding^the 
money  for  and  the  pn^ams  that  they  are  approving,  as  well  as 

the  teachers.  .       •  j 

"  Again,  referring  to  the  National  Sciefnce  Foundation-sponsored 
study,  it  is  clear  that  the  curriculum  policy  decisions  frequently  are 
made  without  a  full  explanation  of  the  facts  arid  the  value  judg- 
ments that  ought  to  be  taken  into  accoiint.  ^ 

If  school  districts  are  to  assume  the  encouragement  to  promote 
mathematics  and  scienice,  purchase  computers  and  other  expensive 
equipment,  and  proceed  in  a  manner  which  coordinates  curnculum 
with  the  changing  standards  of  universities  and  conunumty  col- 
lies and  the  workplace,  educational  policymakers  will  need  man- 
agement guidfuice.  .  ^ 

The  cost  of  error  in  these  areas  is  too  great  to  ignolje  the  necessi- 
ty for  such  pr<%rams.  ,  1  ' 

We  believe  the  evaluation  of  locaj  resources  and  planning  is  very 
important  and  that  it  must  be  emphasized  that  as  crucial  as  im- 
proving the  quality  of  mathematics  and  science  and  teachers  may 
be,  that  activity  is  only  one  element  that  needs  to  be  considered  m 
the  development  of  capacity  building.  .  ,  ^i. 

like  the  need  for  inservicing  policym^ers,  it  is  crucial  that 
schools  systems  must  have  management  ^resources  to  evaluate  tlieir 
programs  and  assets  as  well  as  to  plan  for  chanjge.  EspectoUy 
where  large  commitments  of  public  resources  are  mvolved,  deci- 
sions relating  to  the  use  and  coordination  of  technology,  the  re- 
placement of  textbooks,  and^  the  expansion  of  program  offerings, 
should  be  well-msufiaged  activities.  _  .  v.. 

Accordingly,  we  are  pleased  to  see  that  H.R.  30  authonaM'the  ex- 
penditures of  these  fimds.  As  I  indicated  at  the  outset^  NSBA  has  a 
compelling  preference  for  a  Federal  effort  which  provides  sufficient 
funding  for  implementing  a  program  of  comprehensive  scope  at  the 
local'  level. 

It  is  for  this  reason  that  we  urge  the  committee  to  P^^e.  ^e 
NEED  bill,  HJR.  659.  However,  within  the  framework  of  the  ?250 
million  activity,  we  believe  that  H.R.  30  can  resiilt  in  a  responsible 
expenditure  of  funds.  ^  " 
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It  is  essential  that  a  bill  of  this  limited  size  does  not  over-promise 
and  that  it  focuses  On  first  priority  needs,  without  resulting  in  the 
difTusion  of  segmentation  of  programs  at  the  local  level. 

By  emphasizing  capacity  building,  H.R.  80  moves  in  the  proper 
direction.  The  bill  will  require  a  number  of  adjustments  in  order  to 
be  fully  viable  from  an  operative  standpoint,  but  within  the  context 
of  the  259  million  measure,  NSBA  supports  the  effort  that  has  been 
made.  .  , 

If  some  of  the  members  of  the  committee  believe  that  a  program 
of  the  scope  suggested  by  H.R.  659  cannot  be  enacted  at  this  time,  a 
capacity  building  program  like  H.R.  30  can  set  a  responsive  stage' 
for  an  extension  to  a  large  prog:ram  at  a  later  time. 

In  closing,  I  would  like  to  note  that  just  2  days  ago,  y/e  all  heard 
our  President,  in  his  state  of  the  Union  address,  declare  math  and 
science  education  as  a  foremost  priority.  If  we  heed  his  direction,  it 
is  clear  that  a  bipartisan  opportunity  is  presenting  itself  to  act  in  a 
major  way  on  behalf  of  education. 

Accordingly,  I  urge  the  members  of  this  committee  to  consider 
the  national  significance  of  this  issue  £ind  join  with  local  school 
boards  to  pursue  the  NEED  bill  as  their  preferred  legislation. 

Mr.  Chairman,  and  members  of  the  committee,  I  appreciate  your 
atteiltion.  The  fact  is  that  you  have  the  bill  in  front  of  you  and  can 
read  it  at  your  leisure.  Thank  you  for  the  opportunity  to  speak  to 
you. 

[Prepared  statement  of  Rayma  Page  follows:] 

■  -.        ^  ' 

Prepared  Statement  op  Rayma  C.  Page,  President,  National  School  Boards 

Association  ^     ^  ^ 

INTRODUCrnON  ' 

My  name  is  Ravma  C.  Page  and  I  am  President  of  the  National  School  Boards^ 
Association  (NSBA).  NSBA  is  the  only  meg  or  education  organization  representing 
local  school  bcfard  members.  Throughout  the  nation,  approximately  90,000  of  these 
individuals,  through  their  state  organizations,  are  association  members.  Thev  are  re- 
sponsible for  the  education  of  more  than  ninety-Hve  percent  of  the  nation  s  public 
school  children. 

-Currently  marking  Its  forty-second  year  of  service,  NSBA  is  a  federation  of  state' 
school  boards  associations  with  direct  local  school  board  afilliates,  constituted  to 
strengthen  local  lay  control  of  education  and  to  work  for  the  improvement  of  educa- 
tion. Most  schok>l  boai^imembers  are  elected  public  ofHcials.  Accordingly,  they  are 
politically  accountable  to  their  constitutents  for  both  education  policy  and  fiscal 
management.  As  lay,  unsalaried  individuals,  school  board  members  are  in  the 
rather  unique  position  of  being  able  to  judge  legislative  programs  purely  from  the 
standpoint  of  public  education,  wihwut  consideration  to  their  personal  professional 
interests.  /  - 

NSBA  supports  a  inegor  federalj|iitiative  in  mathematics  and  science  education. 
At  our  annual  convention  in  Atlcmta  last  spring,  our  Delegate  Assembly  adopted 
the  following  resolution: 

"2.1.20  Mathematics,  Foreign  Language  and  Science  Instruction.— NSBA  shall 
take  a  leadership  role  to  develop  appropriate  legislative  and  public  awareness  pro- 
grams to  meet  the  vital  national  interest  to  increase  support,  fmancial  assistance,  , 
and  other  incentives  to  encourage  individuals  to  pursue  and  continue  educational  \ 
careers  in  the  fields  of  mathematics,  foreign  language,  and  science  instruction;  and 
NSBA  shall  actively  seek  the  cooperation  and  support  <^  other  organizations,  both 
public  and  private,  m  this  endeavor.'^ 

A:  Urge  expeditioLs  action 

^  On  behalf  of  tne  National  School  Boards  Association,  I  wish  to  commend  both 
Chairman  Perkins  and  Chairman  Simon  for  holding  these  hearings,  as  well  as  for 
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commitUng  themvolvoa  to  exi>ediilous  legifllative  action  to  advance  the  national  in-, 

toreet  in  niathematlc«  and  Bcfence  educAUon. 

R  Defining  Bcope  of  national  interest-  Consideration  ofHM*659 

In  as  much  aa  NSBA  teetified  last  September  on  the  ftiU  scope  of  the  role  which 
ought  to  be  played  by  the  federal  government,  we  wOl  not  present  an  in-depth  anal-, 
yaifl  of  those  pomta  today.  ,  _j  i    .  r       , , 

However,  I  would  like  to  bneflv  restate  several  guiding  principles  before  address- 
ing our  specific  response  to  H.R.  80.  ^ 

First,  there  is  a  very  strong  relationflhip  between  mathematics,  science,  and  for- 
eign languages  and  the  emerging  technoI<n^cal  workplace.  Business  leaders,  includ- 
ing those  engaged  in  national  defense  and  the  growing  arena  of  international  trade, 
believe  that  the  nation's  economic  prosperity  and  security  will  require  increased  job 
skills,  which,  in  turn,  will  be  dependent  upon  a  stronger  academic  foundation. 

Second,  student  participation  and  interest  in  mathematics,  science,  and  foreign 
languages  in  declining,  further,  fewer  people  are  electing  to  become  teachers  in 
these  areas,  and  many  existing,  qucdified  teacherft3.are  leaving  for  more  lucrative 
jobs  in  the  private  sector.  Meanwhile,  school  systems  do  not  have  the  finances  to 
dramatically  increase  teacher  salaries,  or  to  purchase  new  technologies  such  as  com- 
puters or  new  courseware,  or  to  provide  inservice  personnel  at  levels  commensurate 
with  a  true  national  effort  .  j 

Third,  a  well  thougiit-out  national  effort  in  mathematics,  science,  and  foreign  lan- 
guages should  encourage  school  systems  to  utilize  the  personnel  and  educational  Ve- 
sources  of  other  agencies  such  as  libraries,  museums,  and  universities,  as  well  as 
those  of  the  business  sector.  These  "outside"  services  should  also  include  efforts  by 
state  and  national  government  to  conduct  educational  research,  to  operate  exempla- 
ry and  targeted  progranos,  and  to  analyze  market  trends  and  educational  progress. 

In  sum,  NSBA  believes  that  there  is  an  overwhehning  need  for  the  federal  govern- 
ment to  assume  a  role  which  provides  financial  assistance  and  service/informational 
resources  to  local  school  systems.  ^ 

In  recommending  a 'responsive  solution,  we  strongly  urge  that  a  locally-based, 
comprehensive  approach  be  taken.  The  best  progrdms  will  not  be  designed  if  Con- 
gress legislates  a  series  of  piecemeal  programs  that  may  or  may  not  address  the  pre- 
cise cat^orical  needs  of  particular  Bchool  ^tems — or  whose  success  depends  upon 
the  "packa^ng"  skills  of  local  grant  writers. 

Indeed,  to  date  Congress  has  not  addressed  educational  needs  of  true  national  sig- 
nificance on  a  piecemeal  basis.  For  example,  in  serving  the  needs  of  disadvantaged 
and  handicapped  students,  the  federal  role  (under  Chapter  I  and  P.L.  94-142)  does 
not  require  school  districts  to  develop  a  separate,  single  purpose  grant,  for  each 
aspect  of  educating  those  children--such  as  inservice  training,  equipment,  or  special 
textbooks.  Fragmenting  local  program  development  in  this  way  would  be  a  mistake. 
Ideally,  the  improvement  of  mathematics  and  science  should  be  placed  on  IJie  same 
footing;  that  is,  there  should  be  one  comprehensive  maintenance  program  rather 
than  separate  ^rant  programs  for  computers,  inservice  training,  and  so  on. 

It  was  for  ell  of  the  above  reasons  that  NSBA  worked  with  Chairman  Perkins 
toward  the  development  of  the  National  Education  and  Economic  Development  Act 
(the  NEED  BiU,  lLIL659).  .  «^ 

It  is  within  the  foregoing  context  that  I  would  like  to  turn  to  H.R.  30. 
C  H.R.  30:  $250  million  inadequate  for  maintenance—adequate  for  a  nationwide  ca- 
pacity building  program  ^ 

By  limiting  the  authorization  of  appropriations  in  H.R.  30  to  $260  million  for  ele- 
mentary and  secondary  education,  it  is  clear  that  fundiijg  levels  will  not  be  ade- 
quate to  establish  a  bn>ad  local  maintenance  program  in  mathematics  and  science. 
Any  suggestion  ttiat  a  bill  of  this  magnitude  could  underwrite  local  maintenance 
neeis  w3l  only  result  in  a  federal  promise  which  school  systems  can  not  deliver. 

Accordingly,  within  the  limits  of  a  $250  million  expenditt^,  NSBA  supports  the 
basic  thrust  of  H.R.  30  which  is  to  broadly  finance  capacity  building  for  those  re- 
»  source  services  needed  to  strengthen  programs  (such  as  inservice  trainiiig  and  cur- 
riculum development),  bs  distinguished  from  classroom  maintenance  needs  (such  as 
higher  teacher  salaries,  new  textbooks,  or  classroom  course-ware).  - 

Prom  the  standpoint  of  ordering  priorities,  avoiding  piece-meal  programming  and 
avoiding  ovei^mises  of  what  can  be  delivered,  this  approach  represents  the  most 
responsible  way  for  spending  $260  million.  ^ 

'file  next  section  of  our  testimony  discusses  a  number  of  shortcomiiiigs  in  H.R.  30 
which  NSBA  feels  must  be  corrected  in  order  to  provide  a  viable  program. 
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D^SuagfiBted  corrections  to  i/.i?.  SO:  Eliminate  advance-funding;  eliminate  condition- 
asclause  permitting  maintenance  funding;  improve  data  collection;  eliminate 
state  certification  requirement  for  local  plans 

Eliminate  advance  funding.  Presumably  the  advance  funding  provisions  of  the 
General  Education  Prbvisions  Act  (GEPA)  would  appl^'to  H.R.  80.  Although  NSBA 
usually  supports  advance  funding,  we  believe  that  it  is  unnecessary,  and  a  mistake 
to  do  60  in  this  program.  First,  assuming  the  funds  are  not  uised  for  maintenance 
purposes,  it  is  not  necessary  to  have  the  funds  available  at  the  beginning  of  the 
school  year.  Inservice  programs,  planning,  and  curriculum  development— -which  are 
the  mam  purposes  of  the  bill— can  occur  at  any  time  during  the  scnool  year.  Second, 
as  the  title  of  the  bill  suggests,  there  is  an  emergency  need.  Therefore,  if  it  is  not 
necessary  to  have  advance  lUndlng  for  prograijef  management  purposes,  why  defer 
the  commencement  of  the  program  by  one  year?  ^ 

Eliminate  conditional  clause  permitting  maintenace  expendit(lrea|  Section 
604(aX3)  provid^  that  "where  feasible"  funds  may  be  used  to  implenient  locd  plans 
for  expanding  and  modernizing  mathematics  and  science  programs.  Althoiign  ^philo- 
sophically NSBA  would  usually  support  the  breadth  of  this  permissive  language,  we 
are  troubled  that  the  bill  at  this  pouit  begins  to  offer  more  than  it  can  defiver— i.e., 
maintenance  funding.  If  Congr^  intends  to  support ''program  maintenance,  it 
should  describe  in  greater  detail  the  types  of  activities  which  would  constitute  such* 
a  program  and  authorize  adequate  funds  for  the  task, 
f  Improve  data  collection.  NSBA  believes  very  strongly  that  local  school  systems 
should  not  operate  in  isolation  from  the  rest  oi  society  in  the^areas  of  mathematics 
and  science  education.  Because  the  workplace  is  changing  at  a  rapid  pace,  it  is  cru- 
cial that  the  academic  *^foundation  laid  in  elementary  and  seconoarv  education  be 
coordinated  with  the  skills  and/or  the  higher  education  required  by  the  market 
place,  community  colleges,  .and  four-year  schools.  For  example,  there  snould  be  a  re- 
search/data function  to  show  the  connection  between  mathematics  and  science  edu- 
*"^^tion  and  the  needs  of  business,  defense,  Wgh-tech  industries,  emerging  occupa- 
t^ns,  and  the  participation  of  women  and  minorities.  Li^wise  data  shomd  be  col- 
lected to  demonstrate  trends  in  student  participation,  student  achievement  levels, 
teacher  certification  standards,  and  the  supply  and  demand  of  teachers  in  math- 
ematics and  science. 

Eliminate  state  certification  of  local  plans.  The  preamble  of  Section  604(a)  pro- 
vides that  the  state  must  certify  that  local  plans  meet  the  requirements  of  the  Act. 
In  effect,  the  federal  government  is  establishing  an  active  state  role  for  certifying 
local  programs — or  aspects  thereof— in  mathematics  and  science.  While  NSBA  does 
.not  object  to  an  active  state  role  in  curriculum  development  or  inistructional  meth- 
ods, we  strongly  object  to  the  federal  government  fasluoning  a  state/ local  relation- 
ship in  those  areas.  It  should  be  pointed  out  that  sinc^  this  program  deals  with  cur- 
riculum per  se,  it  diflfers  from  other  federal  pn^ams  that  require  a  state  to  local 
approval  process. 

Ah  appropriate  level  of  accotlntabili^  can 'be  attained  if  the  state  role  is  limited 
to  the  disapproval  of  any  local  plan  which  (1)  fails  to  ensure  that  federal  fiscal  audit 
requirements  will  be  met,  or  (2)  envisions  expenditures  which  are  inconsistent  with 
the  purposes  of  the  federal  act.    |  ^  , 

Having  addressed  our  .  greatest  areas  of  concern  with  H.R.  30,  I  would  like  to 
make  a  few  positive  observations! about  features  of  the  bill  which  we  believe  must  be 
retained  in  order  to  haVe  an  effi^ve  program. 

E.  Essential  features  already  contained  in  Kit  SO:  95  percent  of  funds  to  be  spent 
locally;  local  formula  allocation;  inservicing  of  teachers,  administrators  and 
school  board  members;  development  of  plans  to  improve  courses 

Ninety  iRve  percent  to  be  spent  locally.  Given  the  limited  dollar  level  involved  and 
=  given  that  the  thrust  of  the  program  is  local  capacity  building,  the  bulk  of  the  funds 
must  be  delivered  to  the  local  level.  At  the  same  time,  the  States  should  have 
enough  funds  to  stimulate  statewide  strategies  and  to  offer  technical  assistance  pro- 
grams. Therefore,  NSBA  supports  the  notion  of  providing  the  states  with  a  5  per- 
cent set-aside,  thereby  enabling  the  average  state  educational  agency  to  reserve  up 
to  $250,000  for  those  purposes. 

Loca^formula  allocaton/Adequapy  of  funding  for  small  districts  (NSBA)  survey. 
NSBA  supports  a  distribution  of  funds  on  a  load  formula  basis.  Because  H.R.  30  is 
seeking  to  solve  a  problem  of  nation-wide  magnitude,  and  to  do  so  quickly^  we  don't 
believe  that  project  grants  at  the  state  level  would  be  an  apj)ropriate  approach.  A 
local  formula  allocation  provides  school  districtSjCwith  a  high  level  of  cert^ty  and 
does  not  exclude  those  smaller  districts  who  do  not  have  grant-writing  resources. 
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One  aueation  which  Ib  raised  \b  whether  the  smallest  of  participadiuf  school  dis- 
tricts will  receive  an  adequate  formula  allocation  for  their  capacity  buuding  needs. 
NSBA  conducted  a  22  school  district'  survey  covering  Montana,  Illinois,  Missouri 
and  Nebraska.  These  school  systenui  have  enrollments  of  200-800  students  and 
would  receive  about  $1,000  apiece  under  H.R.  80. 

From  the  responses  which  we  received,  16  school  districts  indicated  that  they  do 
not  have  a  clearly  structured  and  active  math/science  inservice  program.  In  fact,  14 
had  no  program  at  all  (particularly  in  Montana  iuid  Illinois).  Of  those  who  were  sat- 
isfled  with  their  programs,  they  relied  on  the  following  activities:  inviting  college 
professors  to  speak,  inviting  textbook  publishers,  sending  teachers  to  summer  worK- 
shope,  and  teachers  working  with  each  other^  Fourteen  of  the  school  districts  stated 
that  they  would  be  interested  in  receiving  federal  funds.  Of  those  who  were  able  to 
estimate  their  inservice  cobts  most  felt  that  the  Job  could  be  done  wiUi  Sl,800  to 
12,800. 

From  the  foregoing  it  would  appear  that  school  districts  of  200-300  students  can 
only  operate  marginal  inservice  programs junder  H.R.  80  unless  (1)  they  supplement 
theur  federal  grant  with  local  resources,  (2)  combine  with  other  school  districts,  or 
(8)  participate  in  the  26  percent  set-aside  established  for  those  purposes  under  sub- 
section 608(cX2).  Where  thbse  elements  present  themselves,  NSBA  believes  that 
even  the  smallest  district  can  make  productive  use  of  these  funds.  Certainly,  dis- 
tricts of  over  1,000  enrollment  can  operate  viable  inservice  programs  as  well  as 
other  activities  authorized  by  H.R.  80.  ' 

Inservicing  of  teachers,  a<uninistrators  and  local  school  board  members.  Financing 
inservice  programs  is  a  main  feature  of  H.R.  SO.  With  respect  to  teachers,  because 
subject  matter  and  instructional  methods  in  mathematics  and  science  have  changed 
dramatically  over  recent  years,  upgrading  the  skills  of  teachers  currently  in  school 
systems  must  be  a  top  priority  item. 

For  the  most  part  inservice  training  is  not  a  m£^or  cost  and  time  investment  on 
an  individual  teacher  basis.  That  is,  the  need  is  not  so  much  one  of  financing  the 
cost  of  changing  the  specialty  Held  of  a  few  teachers,  but  one  of  upgrading  and  mod- 
ernizing existing  skills  of  many. 

In  this  regard,  the  National  Science  Foundation  (1979)  sponsored  a  study  of  math- 
ematics teachers  for  grades  7  to  12  m  which  they  were  asked  to  specify  those  areas 
in  which  they  felt  a  need  for  inservice  training.  The  following  table  demonstrates 
the  kinds  of  assistance  need^  by  responding  math  teachers. 

MATHEMATICS  jtACHEfe,  EXPRESSING  NEED  FOR  ASSISTANCE  IN  GRADES  7-9  AN8 10-12  * 

(In  percent] 

-  7-9  10-12 


learning  new  teaching  methods  !j^ts......   '40  42 

Information  on  instructional  materials   37  41 

Imptementing  discovery/inquiry  methods  .'  .'  :   27  35^ 

Using  manipulative  materials  .„   33  .  35 

Wofiung  with  small  groups  .;  '38  28 

Articulation  across  grada  levels  .'  ,   33  33 


Souna:  NSf  SE-80-9. 


We  are  plesBckl  that  H.R.  30  includes  inservice  assistance  for  administrators  and 
local  schdorboard  members,  as  well  as  teachers.  Again,  referring  to  the  NSF  spon- 
^red  study,  it  is  clear  that  curriculum  policy  decisions  frequently  are  made  without 
a  full  explanation  of  the  facts  and  value  judgements  that  ought  to  be  taken  into 
account.  If.  school  districts  are  to  assume  the  encouragement  to  promote  mathemat- 
ics and  sciencOf  purchase  computers  and  oth§r  expensive  equipment,  and  proceed  in 
a  manner  which  cooidinates  curriculum  with  the  changing  standards  of  universi- 
ties, community  colleges,  and  the  workplace,  educational  policy  makers  will  need 
management  guidance.  The  cost  of  error  in  these  areas  is  too  great  to  ignore  the 
necessity  for  such  programs.  W 

Evaluation  of  local  resources  and  planning.  It  must  be  emphasized'  that  as  crucial 
as  improving  the  quality  of  mathematics  and  science  teachers  may  be,  that  activity 
is  only  one  element  that  needs  to  be  considered  in  the  development  of  capacity 
building.  Like  the  need  for  inservicing  policy  makers,  it  is  crucial  that  school  sys- 
tems must  have  management  resources  to  evaluate  their  programs  and  assets,,  as 
well  as  to. plan  for  change.  Especially  where  large  commitments  of  public  resources 
are  involved,  decisions  relating  to  the  use  and  coordination  of  technologies,  the  re- 
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placement  of  textbooks,  and  the  exponsion  of  program  ofTorings  should  bo  woll  man* 
aged  activities.  Accordingly,  we  are  pleoaed  to  see  that  H.R.  80  authorizoe  the  ex- 
penditure d  funds  for  t^oeo  purpoeee.  j  ■ 

OONCIiUSlOH 

Ab  I  indicated  at  the  outaet,  NSBA  has  a  compelling  preference  for  a  federal 
effort  which  provides  sufficient  f\inding  for  implementing  a  program  of  comprehen- 
sive scope  at  the  local  level.  It  is  for  this  reason  that  we  urge  the  Committee  t<k: 
pursue  the  NEED  BUl-H.R.  659. 

However,  within  the  framework  of  a  $250  million  activity,  we  believe  that  H.R.  80  ( 
can  result  in.  a  responsible  expenditure  of  Ainds.  It  is  essential  that  a  bill,  of  this  | 
limited  size  does  not  "over  promise*'  and  that  it  focuses  on  first  priority  needis,  Mrlth- 
out  resulting  in  the  diHlision  of  segmentation  of  programs  at  the  local  level.  By  em- 
phasizing capacity  building,  H.R.  80  moves  hi  the  proper  direction. 

The  bul  will  roauire  a  number  of  adjustments  m  order  to  be  fully  viable  from  an 
operative  standpoint.  But,  within  the  context  of  a  $250  million  measure,  NSBA  sup- 
ports the  effort  which  has  been  made.  If  some  members  of  the  Committee  believe 
that  a  program  of  the  scope  sugRested  by  H.R.  659  can  not  be  enacted  at  this  time,  a 
capacity  building  program  like  H.R  80  can  set  a  responsible  stage  for  an  extension 
to  a  larger  program  at  a  later  time. 

In  closing,  we  note  that  just  two  days  ago  the  President,  in  his  State  of  the  Union 
address,  declared  math  and  science  education  as  a  foremost  priority.  If  we  heed  his 
direction,  it  is  clear  that  a  bipcurtisan  opportunity  is  presentihg  itself  to  act  in  *a 
moioT  way  on  behalf , of  education."  Accordingly,  we  urge  members  of  the  Committee 
to  consider  the  natiorial  significance  of  this  issue  and  join  with  local  school  boards  to 
pursue  the  NEED  bill  os  their  preferred  legislation. 

On  behalf  of  the  Nationsl  School  Boards  Association,  I  wish  to  thank  the  Chair- 
. .  men  and  members  of  this  joint  hearing  for  the  opportunity  to  testify. 

Chairman  Perkins.  Let  me  thank  you  very  much.  I  think  that  to 
coB^rve  time,  we  will  run  through  the  panel.  Our  next  witness, 
r^iSmom  we  would  all  like  to  welcome  here  is  Dr.  Robert  E.  Yager, 
president  of  the  National  Science  Teachers  Association.  You  may 
proceed,  Dr.  Yager,  and  witho^t^U^ion,  all  the  prepared  state- 
ments will  be  inserted^  in  the  i^^jpp!^^    ,  .  , 

Go  ahead.  Dr.  Yager.  *  1  ^^^rJ^^^U^ 

STATEMENT  OF  ROBERT  E.  YAGER,  PRESIDENT,  NATIONAL  SCI- 
ENCE TEACHERS  ASSOCIATION,  ACCOMPANIED  BY  BILL  G.  AL- 
DRIDGE,  EXECUTIVE' DIRECTOR,  NATIONAL  SCIENCE  TEAQH- 
ERS  ASSOCIATION;  WALTER  S.  SMITH,  ASSOCIATE  PROFESSOR, 
UNIVERSITY  OF  KANSAS;  JANE  B.  KAHLE,  PRESIDENT,  NATION- 
AL ASSOCIATION  OF  BIOLOGY  TEACHERS;  AND  JOE  P.  MEYER, 
PRESIDENT-ELECT,  AMERICAN  ASSOCIATION  OF  PHYSICS 
TEACHERS 

Dr.  YAOEai.  Thank  you  very  much,  Mr.  Chairman,  members  of 
the  committee.  The  National  Science  Teachers  Association  is  very 
pleased  to  be  invited  to  appear  here  to  give  views  and  recommenda- 
tions concerning  H.R.  30. 

I  would  like  to  acknowledge  another  association  and  a  colleague, 
Mr.  Joe  Meyer,  from  Oak  Park-River  Forest,  Illinois,  the  president- 
elect of  the  American  Association  of  Physics  Teachers,  and  of 
course,  as  indicated.  Dr.  Jane  Kahle  is  here  representing  the  Na- 
tional Association  of  Biology  Teachers.  We  are  very  pleased  that 
we  are  in  touch  with  these  organizations  and  they  nave  agreed, 
have  seen  copies  of  our  written  testimony,  and  are  here  to  support 
it  as  well. 

Chairman  Perkins.  Without  objection,  all  of  those  statements 
will  be  inserted  in  the  record.  Go  on. 
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Dr.  Yaqkr.  Thank  you,  Mr.  Chairman.  I  would  call  to  attention  a, 
few  additional  points  and  emphaaize  eomo  from  our  written  state- 
ment. 

We  feel  very  strongly  that  the  committee  should  consider  fore- 
most the  gravity  of  the  mismatch  as  far  as  school  science  and 
mathematics,  the  curriculum  and  the  kinds  of  instruction  thi^t  is 
going  on,  because  we  feel  that  there  is  that  mismatch  for  as  mimy 
as  95  percent  of  the  students  that  are  enrolled  in  the  schoolcufcross 
the  Nation.         •  ' 

So  although  there  is  much  data  and  we  have  been  a  part  of  col- 
lecting it  as  far  as  the  scarcity  of  teachers,  as  far  as  the  problems 
of  equipment  and  other  thin^,  we  certainly  place'  as  the  highest 
priority  this  business  of  quality  and  how,  indeed,  we  can  produce 
science  and  mathematics  programs  that  are  more  important  for  all 


Mr.  GooDUNG.  C!ould  I  interrupt  just  to  ask)  you  to  explain  what 
you  mean,  ''mismatch  of  students  ?  ' 
Dr,  Yager.  Certainly;  the  feeling  that  the  existing  programs,  es- 

Kcially  in  the  secondary  schools,  were  prepared  primarily  for  col- 
je  preparation,  that  the  students  enrolled  are  there  so  that  they 
can  go  to  4-year  colleges  ^generally  with  the  idea  that  they  will 
become  practicing  scientists  and  engineers. 

I  think  that  our  position  is  that  this  is  such  an  important  issue 
that  we  owe  it  to  all  students  enrolled  in  K  through  12  settings  to 
have  a  science  that  is  appropriate  for  them,  science  for  citizenship, 
as  it  were,  and  that  much  of  our  efforts  during  the  1960'8  were  di- 
rected toward  preparing  materials  to  produce  more  scientists  and 
engineers  more  quickly.  * 

So  we  are  saying,  that  many  of  these  courses  and  programs  are 
very  fine,  but  unfortunately,  they  seem  to  be  appropriate  for  but  a  - 
few.  ' 

We  are  very  coi^cemed  with  some  of  the  information  that  was  re- 
ported in  the  third  assessment  of  science  of  the  National  Assess- 
ment of  Education  Progress,  which  shows  across-the-board,  that  the 
longer  the  student  stays  in  school,  the  less  enchanted  he  or  she  is 
with  the  kinds  of  science  experiences  that  are  there. 

We  feel  that  these  data  have  not  received  a  lot  of  attention  and, 
indeed,  this  is  the  kind,  of  thing  that  should  affect  our  thinking 
about  programs  and  teaching  within  the  schools. 

We  feel  that  the  data  would  suggest  that  90  percent  of  the  high 
school  graduates  are  released  to  life  essentially  with  less  interest 
than  they  had  when  they  started  in  the  elementary  school  with  no 
more  knowledge,  in  other  words,  knowledge  does  not  increase 
across  time,  and  that  they  do  not  seem  to  have  the  ability  to 
pursue  the  interest  that  is  there  or  the  knowledge  that  they  have 

att^dned.  j  v    u   ^  . 

These  kinds  of  studies  are'  very  important  and  snould  ailect  our 
thinking  in  terms  of  support  and  new  direction  in  the  field. 

We  see  in  H.R.  30  dollars  to  alter  science  programs  in  local  edu- 
cation units  and  we  think  that  this  is  fine,  but  we  raise  the  ques- 
tion, how?  What  does  it  mean?  Where  are  the  criteria? 

We  see  dollars  suggested  to  increase  supplies  and  equipment  But 
we  wonder  if  this  means  that  what  will  be  done  is  to  continue  to  do 
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what  ia  being  dono  now,  which  In  many  reapocts  Booinfl  hiappropi-i- 
ato.  Ar 

We  BOO  dollars  for  insorvico  education  for  tcachorti,  adminiatru- 
tors  and  board  inomboni  and  wo  say  that  this  is  good»  but  wo  oak, 
what  kind  of  in-isorvice,  who  will  bo  providing  it  and  what  will  bo 
the  goals? 

We  see  a  problem  with  the  $250  million  being  propoeed  for  use  in 
ways  not  specifled.  We  see  the  Part  B  of  the  H.K.  80  ei;ggesting  an 
emphasis  upon  research,  development,  establishment  of  new  crite- 
ria, institutes  and  training  for  teachers,  as  well  as  the  improve- 
ment of  college  programs! 

We  see  that  these  are  very  important  elements  in  terms  of  set- 
ting and  correcting  this  mismatch  that  we  have  talked  about,  and 
we  suggest  that  there  may  be  a  difference  Of  opinidn  in  terms  of 
relative  importance  of  the  two  parts  of  the  bill. 

We  think  that  it  is  important  to  have  qualified  teachers,  but  we 
ask  the  question,  what  makes  a  qualified  teacher?  Many  of  our 
studies  now  show  that  effective  teachers  do  not  nisult  simply  from 
more  content  preparation.  There  are  problems  with  the  kind  of  sci- 
ences and  the  kinds  of  mathematics  that  teachers  do  receive  as  a 
part  of  their  training  already. 

We  think  that  it  is  important  that  teachers  have  an  inquiring 
mind  knd  that  they  are  searching  for  more  understanding  and 
searching  for  some  of  the  very  features  that  are  basic  to  science 
itself.  • 

I  would  conclude  with  just  seven  overall  comments  that  we  have, 
and  again,  many  of  these  are  elaborated  on  in  the  written  testimo- 
ny. We  question  the  merits  of  $250  million  in  part  A  of  the  bill  and 
only  $50  million  for  part  B. 

No.  2,  we  question  who  determines  the  merits  of  the  SEA  and 
LEA  plans.  We  question  what  is  to  be  the  focus  for  curriculum  and 
instructional  improvement.  We  question  who  isi^e^ewing  the  cur- 
rent btate  of  knowledge  concerning  programs  ^13  approaches. 

We  favor  national  curriculum  models,  buf Ave  favor  LEA  choice 
and  adaptation.  We  feel  that  mhny  (^tions  ^ould  be  available. 

No.  6,  we  favor  applying  the  knowledge^hat  has  been  amassed 
about  learning  and  teaching,  and  there  mas  been  much  that  has 
been  amassed  just  in  the  last  5,  or  at  most^  10  years. 

And  last,  we  urge  caution  regarding  ^locations  to  States  and  en- 
titlements with  the  assumption  that  improvements  will  result. 

Again,  we  thank  you  very  much  for  the  invitation  to  appear  and 
we  certainly  welcome  the  opportunity  to  interact  with  questions. 

Thank  you. 

[Prepared  statement  of  Dr.  Robert  Yager  follows:] 

Prkpared  Statkment  of  Robkrt  E.  Yaoer,  Prksidi^nt,  National  Soknck  Teachers 

Association 

introduction 

It  hardly  seemB  necessary  to  document  the  pre-college  science  and  mathematics 
education  crisis  which  is  addressed  by  H.R  30.  As  the  primarv  source  of  data  on  the 
crisis,  the  National  Science  Teachers  Association  has  been  deluged  with  requests  for 
detailed  information  and  suggestions  for  solutions. 

The  data  have  been  collected  by  NSTA  through  three  diHerent  surveys  conducted 
over  the  past  two  years.  As  a  consequence  of  this  activity,  and  through  discussions 
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limontf  l«*<ling  •Ciwc^  •ducnilon  «xporU,  tha  crUU  in  eUm^ntarv  and  soeoncbry 
•ohooTscIonoi  and  mathamatica  aducation  can  ba  »umniarlM>d  /la  fouowa;  - 

1.  Thora  U  a  ihoriatfa  of  quallflad  aacondary  vchool  itcmkc  and  aiathamatlca 
taachera.       ahortaga  U  critical  in  mathamatk^  and  phyaica; 

2.  Thara  U  a  aarloui  miainatch  between  ^liatlnn  aocQndary  achopl  aclonco  and 
mathematlca  curricula  and  the  naada  ami  lnter«>ata  of  tha  vaat  minority  of  etudonta;  > 

8.  Thara  have  baen  few  attompU  to  alter  inntrwcUon  in  echoola  In  wiiya  conalatant"^ 
with  tha  growing  bo^y  of  new  knowladga  about  laarhing/t<!>achlng  ncienca. 

4.  Suppliea,  aquipmant,  and  othar  reaourco  matarlala  ara  savajraly  limited  or  obao- 
lata  In  moat  ecianca  claaarooina  and  laboratorlei;  thoaa  that  a^lat  aro  moh)  appropri- 
ate to  acience  curricula  and  teaching  stratagiea  of  a  previoua  tinrxe. 

5.  Science  la  nearly  nonexlatent  in  elemonUry  achoola.  Teachera  aro  ill-prepared, 
reaourcea  are  lacking,  and  the  focua  ii  on  the  ao^alled  '"baalca"  which  haa  tended  to 
ignore  aclence.^  * 

Tht  ihortaffe  of  Bcitnc€  and  mathematks  ttachen 

Tha  ahortage  of  eclence  and  mathematlc^toachora  la  documented  by  looking  at 
aupply  and  demand.  The  fall  1981  NSTA  Burvey  of  GOO'collegoa  and  unlversltloa  that 
prepare  ecience  and  mathematlca  teachera  showed  a  shocking  ten-year  decline:  a  79 
percent  decline  for  mathematics  and  a  64  percent  decline  for  science,  (See  attached 
paper  by  Shymanaky  and  Aldridge.)  Data  from  the  fall  1982  survey  show  a  .further 
decline.  (See  attached  graph.)  «  ' 

The  demartd  for  science  and  mathematics  teachers  has  boon  documented  by  Howe 
and  Oerlovich  at  Iowa  State  in  surveys  of  state  science  supervisors.  NSTA  derived 
demand  data  from  survevs  of  secondary  school  principals.  Our  fall  1982  survey 
showed  that  eecondory  scnools  employed  6  percent  more  science  and  mathematics 
teachers  In  1982-1983  than  In  the  previous  year.  With  widespread  calls  for  incrcacwd 
requirements  for  science  and  mathematics  in  high  school,  we  can  expect  flwrther  in- 
creasea  in  the  demand.  -  ,    ,   .    r-  j. 

Now,  if  the  supply  haa  dropped  so  drastically,  how  can  the  schools  bo  finding 
teachers  to  fill  classes?  Th^y  have  been  employing  underquallfied  teachers.  Hiring 
such  teachers  is  made  possible  through  provijlonal,  or  emergency  certification,  or 
through  extremely  low  cettification  standards.  The  emergency  measures  have. made 
poesible  the  reassignment  of  teachera  from  physical  education,  home  economics, 
social  science,  elementary  education,  and  other  fields  where  surpluses  exist.  A  more 
common  problem  is:  transferring  teachers  within  science,  that  is,  from  biology  to 
chemifltry  and  physics,  without  sufficient  qualifications  in  those  subjects. 

When  promising  but  underqualified  teachera  ore  taken  from  the  elementary 
school  and  reassigned  to  secondary  schools,  the  situation  is  doubly  tragic.  The  sec- 
ondary school  science  or  mathematics  students  are  instructed  by  an  unqualified 
teacher  while  the  elementary  school  students  lose  a  teacher  with  promise  in  math- 
ematics or  science.  The  situation  at  the  elementary  school  level  is  especially  serious, 
and  we  need  teachers  at  that  level  with  interest  m  and  some  knowledge  of  saence 
or  mathematics.  ^  .   ,  ^  ^ 

Committee  membfers  may  be  aware  of  an  example  m  Montgomery  <Jounty,'Marv- 
land,  one  of  the  wealthiest  school  districts  in  the  nation.  (See  THE  WASHINGTON 
POST,  January  16,  1983,  page  B8.)  Their  solution  to  the  shortage  of  mathematiaa 
teachers  at  the  secondary  level  was  to  offer  a  quick  workshop  dealing  with  basic 
mathematics  for  interested  elementary  school  teachera.  Then  these  teachera,  so 
badly  ne«led  at  the  elementary  level,  would  be  placed  in  secondary  school  math- 
ematics classrooms,  where  they  would  be  clearly  underqualified.  This  is  a  wealthy 
school  district!  Oi^e  can  only  lament  what  must  be  happening  to  students  m  poorer 
districts  in  this  country.  ,        ,    ,  2 

Principals  are  faced  with  em  overall  declining  secondary  school  enrollment,  a  sur- 
plus of  teachers  in  some  areas,  and  a  shortage  of  science  arid  mathematics  teachers. 
Who  can  blame  a  principal  who  reassigns  a.  long-time  faculty  member  from  a  non- 
sciene*  field  into  a  science  or  math  slot  when  no  qualified  teacher  can  be  found? 
Moreover,  even  i/a  qualified  person  were  available,  tight  budgeta  and  teachers  con- 
tracts may  preclude  a  principal  from  hiring  a  new  staff  member,  thus  the  principal 
is  forced  to  meet  the  need  through  staff  reassignment.  ,      ,  j 

The  demand  for  science  and  mathematics  teachera  is  even  greater  than  indicated 
by  open  poeitions.  According  to  NSTA's  fall  1982  survey  results,  for  lack  of  teachers 
a^d^r  *  resources,  some  8^000  classes  in  science  and  mathematics  which  were 
needed,  could  not  be  scheduled  in  1982-1983.  Instead,  some  640,000  children  who 
Wanted  to  take  science  or  niathematics  were  required  instead  to  take  courses  in 
other  subjects  for  which  no  teacher  Mortage  exiated. 
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The  outdated  curriculum  ^ 

The  lack  of  sufficient  numbers  of  troin]^  teachers     coj^Jp^^unded  by 
match  between  science  and  mathematics  curricula  and  the  and  interests  of 

students. 

The  science  and  mathematics  curricula  in  >tJ.S.  schoals  to4^^  W»  for  ^e  most 
ptirt,  onlv  slightly  modified  versions  of  the  spectacular  curri^a  developed  dft«r 
Sputnik  by  teams  of  scientists  and  teachers.  Yet,  as  Jerwl^i  Z^hanas,  ftuT  physi- 
cist,  and  originator  and  developer  of  one  of  the  first  Nfatiou^  ^bnce  Fo^aation 
curriculum  projects,  PSSC  Physics,  said, 

"We  had  aimed  only  at  the  college-bound  and  college  stud^ijj^  because/^e  could 
not  do  everything  at  once"  (in  testimony  before  the  Sul5coniin*jtee  on  Sci^tice, 
search,  and  Technology  of  the  Science  and  Technology  Conujii*^*^  on  February  19, 
1980).<  o  ^ 

"Tfliese  curricula  neglect  the  Qlgeds.  and  interests  of  the  vast  J^^jority  of  studeote. 
They  fbcus  on  pure  science^and'QSre  largely  devoid  of  practical  ^Implications*  technol. 
ogy,  or  the  relevancy  of  science  to  socio ty's^problems  such  ^  acid  rain*  nuclear, 
wastes  and  disposal,  improper  nutrition  and  so  forth,  lliey  \o  o^t  prepare  P^ple  to 
enter  the  myriad  or  non-science  occupations  which  require  te<jWological  ko^owledge 
for  which  science  is  the  base  for  real  understanding.  Nor  do  th©^  curricula  Properly 
take  into  account  the  utilization  of  the  computer  and  moderii  el^ttonics.  T^hnical- 
ly  well-trained  people  are  needed  by  emerging  or  rebuilding  in«Uatries  to  ^Ive  the 
economic  problems  we  face.  ,  '  . 

The  curricula  in  most  schools  are  curricula  of  the  60'a  and  t^^^^  are  obsolete! 

liew  institutional  strategies 

/  \The  last  ten  years  have  provided  much  new  infortriatioxi  ^^ncerning  ^he  v|fay 
humans  learn.  The  current  literature  suggests  exciting  tjew  iiif^iTHation  coricerning 
the  adolescent  mind,  how  it  grows  and  develops.  Infontiatioti  f^^m  studies  cogni« 
tive  psychology  need  to  be  applied  in  school  science  claasrootti^; 

Furtner,  new  views  of  tnenlature  of  toience  and  the  inany  di^^naions  tb^t  can  be 
studied  are  being  reFk>rted.  These  studies  suggest  nev  appfo^^hes  to  infl^^r^ition, 
new  ways  for  science  teachers  to  approach  their^tasks. 

Use  of  dib  current  research  is  needed  as  teachers  are  retrai^^,  and  aU  too  few 
new  teachers  complete  preparatory  programs  to  gain  certificati^^- 

Abbreviated  description  of  H.R.  SO 

The  bill  introduced  by  Mr.  Perkins  would  address  several  a^I^ts  of  tb^  preseht 
crisis.  That  bill  can  be  breifly^  Summarized  as  follows:  ^  , 

H,R.  30  amends  the  NEDA  of  1958  to  authorize  up  to  250  Hijll*^n  dollar  for  math* 
ematics  and  science  education  in  elementary  and  secoi^daty  s^^ools  and  up  to  50 
million  dollars  for  post^econdary  institutions  in  fiscal  y^ar  \9^*  ^o  mone/  may  be 
appropriated  if  Block  Grants  are  not  funded  at  or  abovfi  the  P^Vious  year*a  level. 

Part  A  (elementary  and  secondary)— AU  money  for  t^s  p^       go  to  St^te  E^u- 
cation  Agencies  (SEA's)  with  5  percent  retained  by  the         |uad  the  rernain<^er 
going  to  Local  Education  Agencies  (LEA''s).  (75  percent  of  the^^'^'B  money  will  be 
allocated  on  a  per  capita  basis  of  5-17  year-olos;  tl\e  reroaiiiJ*^  25  percei^t  of 
IAEA's  money  will  be  distributed  on  the  basis  of  some  equiliz^^i^'^  formula.) 

lea's  may  use  money  for: 

(a)  Inservice  education  for  teachers,  administrators,  and  boai^  ^embers. 

(b)  Evaluation  of  local  resources  for  mathematics/ scietxCe  ed^^^^on. 

(c)  Developmemt  of  course  improvement  plans  and,  where  P^ible,  impl^menta. 
tion  of  these  plans.  .  -  ' 

(d)  Development  of  curriculmh  materials. 

(e)  Involvement  of  community  resources  in  mathematics/sci^n^  teaching' 
Two  or  more  LEIA's  may  combine  forces.  . 

Private  school  children  will  share  equally  (per  capita)  in  th^  benefit  of  funcia. 
Part  B;  (poet  secondary)— This  money  will  be  administered  ^  fte  national  level. 
Money  for  Part  B  will  be  used  for         "  *^ 

(a)  Scholarships  for  potential  mathematics/science  teache^^.  >hia  money  ^  reaUy 
a  loan,  since  it  must  be  repaid  if  a  person  doed  not  teach  for       ^e^irs.  ' 

(b)  Course  improvement  .in  colleges.  .  Ten,  percent  of  Part  P  ^^oney  will  be  thua 
spent. 

(c)  Course  improvement  in  community  colleges.  Twenty*fiv^  Percent  of'  Part  B 
money  will  be  thus  spent.        .    *        ;  ^ 

(d)  Summer  institutes  fpr  inservice  teaclierd  and  supervisory, 

(e)  Research  in  mathexnatics/sdence  education  to  be  conduct^  by  NIE'  to  10  ' 
million  demurs  will  be  Authorized  for  this  purpose. 
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(f)  Lab  equipment  purchaaee.  All  money  for  Part  B  (50  million  dollars)  cou^^^' 
used  for  this  purpose.  Cost  sharing  would  be  required  (up  to  88  j>ercent  fedei^ 
the  remainder  to  be  matched).  .  ^  v 

The  Education  Department  will  sjudy  the  need  for  lab  equipment  and  rep^^ 
9/80/84. 

H.  R  80  also  extends  the  General  Education  Provisions  Act  of  1980  (regardl^ 
nority  institutes  science  improvement)  through  fiscal  year  1985. 

Analysis  of  H,R  SO 

In  examining  the  bill,  the  NSTA  has  several  questions  or  concerns:  . 

I.  Funds  under  this  Act  cannot  be  spent  if  Block  Grants  ire  not  continued 

rent  levels  or  higher,  but  thei»  ia^no  similar  provision  which  preclude  LEl^'^.^d 
SEA^s  from  reducing  their  owift*  funding  for  mathematics/science  education  (p^**  <, 
lines  10-12).  '  -  u 

2.  Funds  wiU^r'airtomaticaUy  pass  to  states  and  through  them  to- LEA  s  wiiig^Q 
competition  on  tj^Sasis  of  the  merit  of  plans  to  spend  tJie  money  (pages  N), 
formula  and  entitlement  programs  are  notoriously  inefRcient  and  iiieffective.  'VV'i^t 
criteria  wiU  be  used  in  niaking  awards?  . 

8.  An  average  LEA  will  receive  $14,000  if  all  260  million  dollars  are  approp,^^. 
Thus,  funds  are  diluted.  (Formula  on  page  8;  amount  on  page  11.)  What  can  r^^^* 
ably  be  accomplished  with  such  a  small  amount?  What  are  the  intended  ii^^"^  . 

ments?  ,     ■ ,  i 

4.  The  purposes  of  inservice  education  foi*  administrators  and  board  m^t^b^  ,  ^ 
not  specified  as  it  is  for  teachers  (pjage  4,  lines  14fD.  How  will  this  inservice 
tion  miprove  science  and  mathematics  education? 

*  5.  How  much  money  can  be  spent  for  the  implementation  of  curriculum  ^j^^J^^ 
and  how  may  this  money  be  spent  (e.g.,  on  equipment,  books,  or  salaries)?  (p^®  \ 
lines  18-21.)  . 

6.  Even  though  two  or  more  LEA's  may  combine  ftinds  (page  5,  lines  6-9).  ]^ 
likely  each  district  will  have  to  invent  its  own  curriculum  materials,  if  they  Cf^^S 
to  use  money  in  this  way  (page  4,  lines  22if  and  page  5).  There  is  enormpu^  ^St^. 
ciency  in » having  ,  eveiy  LEA  re-invent  the  wheel  by  creating  new  curricula  ^% 
aspects  of  the  models  tried  during  the  60'8  are  worth  reviewing  and  trying  tia/^A 
variety  of  curriculum  mod^sran  be  produced  in  a  national  project,  with  ^o^y^^* 
tion  for  local  needs.  It  is^pefcially  important  that  curriculum  developments  ^ 
joint^  effort  between  a  national  group  and  publishers.  « 
>  7.  The  scholarships  for  potential  mathematics/science  teachers  are  '*®*1W 
(pa^es  7-8)  and  must  be  repfud  if  thSlfecipient  does  not  teach  for  five  years,  fj^^*^ 
no  provision  for  partial  forgiveness  of  the  scholarshij)  (i.e.,  loan). 

8.  There  appears  to  be  a  conflict  on  who  can  use  money  to  purchase  ^^Uij^^^"^. 
The  findings  on  page  10.  lines  22ff,  indicate  money  should  be  used  as  part  of  f^xf^ 
research  proposflSe,  but  the  allowable  activities, on  page  11,  lines  Iff  seem  to  in^^t^ 
that  fimds  are  more  generally  available.  Are  funds  for  laboratory  equipment  i^^i 
ed  primarily  to  support  teacihing,  research,  or  both?  If  the  intention  ifl  to  si^r|?H 
both  teaching  and  research,  then  what  balance  should  be  struck  between  f^^^ 
for  the  two  activities?  How  will  the  equipment  be  related  to  imi)roved  plana  fj/  *^ 
riculum  and  instruction?  w  ^ 

9.  Cost  sharing  (%  federal;  %  matching)  will  be  hard  on  poorer  posteecon^^ 
stitutions  (page  11,  lines  1-3).  Such  cost  sharing  fails  to  take  into  account  di^f{2^. 
tial  wealth  of  these  institutions.  It  helps  to  make  the  wealthier  even  mdre^rj^*^ 
'  at  the  expense  of  the  poorer  institutions  and^  their  students^ 
\    10.  Altnough  efforts  to  support  and  improve  science  instruction  in  commui^^i^ 

leges  is  appropriate,  is  the  wide  difference  in  level  of  support  between  four 
year  institutions  offrdpriate?  What  is  the  logic  for  the  suggested  leveU? 

11.  The  NatioiS^  Science  Teachers  Association  is  very  concerned  about  sotj^^ 
ponents  of       80  being  lodged  at  the  Department  of  Education  rather  thaix  ^* 
National  Sdence  Foundation  (NSF).  ^     .  ^ 

12.  The  National  Science  Teachers  Association  is  also  concerned  with  solyj^^ 
aspects  of  the  crisis  rather  than  merely  assuming  that  m^or  expenditv^f^i^ 
result  in  improvement  Will  existing  knowledge  be  used  in  setting  criteria 
directions? 

Excellent  features  of  H.R.  SO  ^ 

If  the  concerns  exOTeased  in  items  1-9  can  be  resolved,  certain  features  of  fj^^^O 
are  excellent,  and  NOTA  would  encourage  their  enactment,The  specific  iteoj^ 
we  favor  are  as  follows: 
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604.  (a),  (IXA),  (2),  (8),  and  (5).  Under  these  provifliona,  LEA'a  could  provide  inserv- 
ice  training  for  mathematics  and  science  teachers^  evaluate  their  mathematics  and 
science  programB»  and  work  with  the  private  sector. 

604.  (b).  this  would  en^le^LEA's  to  cooperate  in  jointly  funded  efforts. 

605.  (a)  (all).  This  component  could  be  of  great  value  to  state  science  and  math- 
ematics supervisors.  They  have!  given  much  assistance  to  teachers  and  they  have 
helped  gather  and  disseminate  science  education  information.  They  need  support  for 
these  kmds  of  activities. 

621.  (all).  This  component  of  the  Bill  is  excellent  in  several  respe^.  It  not  only 
provides  scholarships  for  young  people  who  would  become  science  and'^mathematics 
teachers  at  the  pre-college  level/ but: it  also  provides  a  very  high  level  of  prestige. 
The  image  of  mathematics  and  science  teaching  is  low,  and  the  Congressional  schol- 
ar concept  and  method  of  selection  will  greatly  improve  that  image. 

^  Why  certain  elements  of  KIf,  SO  should  be  lodged  at  NSF  ^ — 

The  National  Science  Teachers  Association  is  just  as  important^ as  you  in  the 
House  of  Representatives  are  with  National  Science  Board  policies  and  the  resultant 
lack  of  science  education  initiatives  at  NSF.  Yet  we  retain  the  strong  conviction 
that  science  and  mathematics  education  programs  that  are  to^be  administered  at 
the  federal  level  must  be  lodged  at  NSF.       '  ' 

Jerrold  Zacharias,  in'his  testimony  of  February  19,  1980x>stated  the  problem  at 
NSP  well:  -  '  ^ 

*\  .  .  the  Education  Directorate  [at  NSF]  is  struggling  against  an  almost  impossi- 
ble enemy--an  emeny  from  within.  From  its  inception  the  Science  Board  [NSB]  that 
supervises  the  NSF  has  treated  the  Education  Directorate  as  a  trivial  country 
cousin.  They  have  said  that  the  government  should  give  the  NSF  money  for  scientif- 
ic research  and  never  mind  what  happens  to  the  two  hundred  million  people  who 
don't  do  research.  It  is  those  very  people  whose  lives,  jobs,  leisure,  entertainment, 
food,  security,  and  everything  else  depend  on  a  sound  economy  in  a  democratic  soci* 
ety.  The  Federal  (jovemment  can  no  longer  allow  itself  to  neglect  the  schools,  and 
the  NSF  has  in  its  charter  the  responsibility  and  authority  to  do  something  about 
them."  '  ■ 

That  responsibility  and  authority  is  described  in  Public  Law  507-81st  Congress  (64 
STAT.  149,  S.  147),  Section  3.(2): 

"The  Foundation  is  authorized  and  directed— <1)  to  initiate  and  support  .  .  .  sci^ 
ence  education  programs  at  all  levels ..." 

In  spite  of  lack  of  action  on  the  part  of  the  National  Science  Board  in  carrying  out 
this  statutory  obligation,  we  in  science  education  continue  to  believe  firmly  that  the 
original  reasons  for  lodging  science  education  programs  at  NSF  are  still  valid  and 
important:  We  must  develop  science' and  mathematics  education  materials  and  train 
our  teachers  in  a  partnership  with  those  scientists  who  create  the  knowledge.  That 
knowledge,  and  the  methods  used  by  scientists  to  acquire  new  knowledge,  are  con- 
stantly changing.  Science  and  mathematics  teachers  need  direct,  cooperative  rela- 
tionships with  scientislts  and  mathematicians,  and  involvement  of  research  scientists 
in  science  education  ifi  essential  for  many  reasons.  \ 

Even  though  the  National  Science  Board  has  been  slow  to  respond  to  the  pr^nt 
crisis,  as  indicate^  by  the  lack  of  NSF  iliitiatives  scientists  at  universities  and  in  the 
private  sector  as  well  as  those  at  the  AAAS  an4  the  Na,tional  Academy  of  Sciences, 
have  shown  great  interest  and  concern.  Many  of  these  persons  are  actively  working 
to  improve  the  situation. 

Apart  from  the  fact  that  NSF  already  has  authorization  to  carry  out  certain  ele- 
ments of  H.R.  30,  there  are  other  compelling  reasons  why  such  programs  should  not 
be  administered  at  the  Department  of  E}ducation  and  should,  instead,  be  placed  at 
NSF.  .The  NSF  is  a  small  independent  figency  with  a  reputation  for  administering 
programs  of  very  high  quality  and  selected  on  merit,  with  a  minimum  of  political 
interference,  llie  Department  of  Education  is  well-known  as  an  enormous  bureauc- 
racy, where  .awards  are  more  often  granted  as  allocations  or  entitlements,  and 
where  political  factors  play  far  too  great  a  role  in  funding  decisions.  It  is  especially 
distressing  .that  the  present  Administration  has  permitted  the  advisory  and' manage- 
ment components  of  the  Department  of  Education  to  become  politicized,  and  not  just 
with  members  of  their  own  party,  or  with  conservatives,  which  would  be  understcm- 
•dable.  1^  allowing  the  figency  to  become  politicized  with  ideologues  of  the  far  right 
who  often  lack  even  the  most  basic  education  or  experience  relevant  to^the  job  re- 
quirements is  very  destructive  of  fair,  proper,  and  efficient  administration  of  gov- 
ernment programs.  • 
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The  NSF  hai,  for  the  moot  part,  been  able  to.  retain  ita  status  as  an  independent 
^ncy.  AlflO,:the  scientific  community  would  never  permit  NSF  to  be  pohticized  like 
the  Department  of  Education.  ^        ;  j  *u  ♦ 

For  the  several  reasons  already  given,  the  NSTA  would  strongly  recommend  that 
those  components  of  HJl.  30  including  summer  institutes,  research  and  development 
in  science  and  mathematics  education,  and  in  science  laboratonr  improvements,  be 
deleted  from  the  Bill.  We  would  hope  that  the  Chairman  would  exert  his  consider- 
able influence,  and,  if  necessary,  testify  before  the  Science  and  Technology  Commitr 
tee,  to  insure  that  .these  components  are  placed  into  the  NSF  science  education  pro- 
gram where  they  belong,  and  at  higher  levels  than  currently  recommended  m  part 
BofH.R.  80.  ,  u  r 

The  NSF  ahs  the  staff,  the  organization,  and  the  experience  m  each  of  these 
areas.  Even  with  the  severe  reductions  of  staff  in  science  education,  many  remain 
who  were  associated  with  development,  course  improvement,  teacher  education,  and 
public  understanding  of  science.  The  NSF  has  offered  important  programiB  through 
TV  (3-^2-1  Contact,  NOVA,  etc.),  science  museums,  and  other  media  to  inform  and 
educate  both  youth  and  adults  in  science  education.  ,    , , ,         i.  j 

The  H  R  30  Bill  has  a  number  of  excellent  features,  and  those  should  be  enacted 
and  implemented.  The  other  elements  of  theBill,  which  belong  at  NSF  where  they 
can  be  properly  administered,  are  also  excellent  initiatives— thoiigh  suggested  fund- 
ing for  many_of  these  is  at  a  level  too  low  for  meeting  the  real  needs  (part  B  of  H.R. 
80).  Under  directives  by  the  Congress,  the  NSF  would  accept  their  i^pom^ 
for  the  programs  covered  under  their  organic  act.  We  urge  the  conamittee  to  assist 
all  of  us  in  securing  such  directives  by  your  colleagues  on  the. Science,  Research, 
and  Technology  Subcommittee  of  the  Committee  on  Science  and  Technology. 
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National  8c)anct  Taachara  Atsodatlon  Survty 
of  600  Taactif r  Placament  Offlcai  Dte.  1982 


AVERAGE  NUMBERS  OF  SECONDARY 
SCHOOL  SCIENCE  AND  MATHEMATICS 
TEACHERS  PRODUCED  IN  TEACHER 
TRAINING  PROGRAMS  AT  U.S. 
COLLEGES  AND  UNIVERSITIES 


SCIENCE 


MATHEMATICS 


1971  19^2  1973  1974  1975  1978  1977  1  976  ISTTS  1900  IS^I  1902  1983 
^  YEAR  IN  WHICH  STUDENT  TEACHING  WAS  COMPLETED 
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Hie  Teacher  Crisis  in  Secondaff^ 
Sdbool  Sderice  and  IVfathematics 

Scknce  and  mthemtks  mstriKtkn 

taxhen  pmue  careers  m  these  fidd8. 

James  A.  Shymansky  AND  Bill  G.  Aldridce 


Our  nation  fi>cc«  unprecedented 
ptoblcnu  in  science  and  cngi' 
necring  education,  the  most  k- 
vetc  of  which  U  the  eiitical  inortage  of 
qtu)  ificd — iciaKC—  and  -  nuthanatics 
Icachcn  at  the  tccondan  Ic\el.  Ilic 
pfobtcm  is  not  new*.  Studies  h>'  the 
National  Education  .Vsociatlun  (1981). 
Howe  and  Ccrknich  (1982).  and  Akin 
(1980)  have  carried  this^  incisagc  for 
icx-cral  ycan»  Yd  sclwol  gtics  nn.  Ii  the 
problem  not  ai  locre  j»  titc  data  ing- 
|cst.  or  «-orK  than  we  realize? 

We  recently  eondneted  iiinc>Ti  of 
secondary  kKooI  scieiKX'  and  nuth 
tcaclicn.  sccondan-  scliuol  udniiniitrj- 
ton.  ui)d  placement  dircctnn  ut  colteges 
and  uni\-crs>tics  to  set  jimtticr  reading 
on  the  sciaKc  aiKi  nutli  Mipph'  und 
demand.  '11k*  amlts  of  our  Mir)  c>  %  and 
the  highlights  fhnn  sonic  pa-\'ioux  stud- 
ies arc  reported  here. 

ThcDcnund 

In  1980  aiKi  a^iin  in  1981.  llmvc  and 
Ccrlo>ieh  (19821  sune\cd  tttc  st^tc 
scictir'*  supervisors  to  asH'sx  snpplv  and 
da  I  land  for  lecundarx-  scIkwI  scicnec 
and  math  teachers.  Uiin^  a  K-alc  of  I  la 
surplus)  to  S  la  critical  sltoriig(r).-thc>' 
foani  » shortage  of  plniies  (4. 1  >),  niath 
<?.7I).  and  ehcmi*li>  1^.96)  tc-aclierA  i» 
1980.  Shortages  in  plt\^'s  and  ntatli 
became  more  scv^cre  in  19H1  (plnsies. 
4.45:  math,  4.28).  MoicmirT,  tlw  slioit- 
ages  are  nation«-idc.  OiiK  t«t>  state 
nipcrvison  leportcd  an^adc<|iutc  supply 
of  math  tcachcn;  four  reported  an  adc" 
quatc  supply  of  sckncc  tcacttcrs;  six 


foM  A.  Sbymaiakj  it  Piofmor  ef  Seknct 
EAtcatitm,  Tkt  Umrtmtf  ef  lovxM.  lomt 
Citr  Bia  C.  Atdtiilgt  k  Kxtaitin 
DimOor  of  lU  Natioitat  Sdtnet  Ttachm 
Amociation^  Wcshington,  D.C. 


reported  an  adequate  supply  of  ehcmis* 
tiy  tcaclKrs. 

,  Akin's  (1980)  findings  are  consistait 
Hith  the  Howe/Ccrlmicli  report.  In  a 
mnxy  of  tcaelier  placement  dirccton  in 
1981."  Akin  reported  math  and  plinics 
as  the  highest  and  KXtnid  higltest  areas 
of  teacher  dcnund.  ^temistr)-  teacher 
demand  uiis  7(h  and  earth  s^'ience  11th 
of  the  W  areas  ranked.  Tlie  UVIA  a-pnrt 
(1981)  also  ranked  n tail icnu tics  and 
lutural  and  ph>^ieal  seicnccs  as  anras 
nlicrc  the  supply  of  tcachcn  is  lost 
adeqtute. 

'Ilicdata  frnm  thcK;  snurecs  arc  c*t,in- 
vincing  but  not  contpclthig  hccuuvc. 
aficr  all.  scicivce  ami  tfutit  continue  to 
be  taiiglit.  In  order  to  pnn-ide  {urtlicr 
insight  into  the  pn»hlcnV.  wv  contluetctl 
tlircc  Nuntn-s  in  December  I9HK  (hir 
rcsuiLt  an:  quite  rcwaliug. 

The  Supply 

\Vc  sunv\fd  4*11  Icactwr  pl;icctncnt 
offices  t»iiion\\idc  to  tMn  teti-ycar 


data  on  the  number  of  tcachcn  receiv- 
ing certification  in  a  icicncv  or  math 
area  and  the  number  accepting  leaching 
positiom.  Figures  I  and  2  ihosy  the 
-number  of  persons  -  a\-a  itablc  for  placc-- 
nient  and  the  number  accepting  teach- 
ing positions  in  luath  aiKl  sciciKc  front 
1971  to  1980.  Clearly  these  gniplu  si  wv 
the  serious  decline  in  the  nunrbers  of 
persons  punning  teaching  degrees  (79 
percent  decline  in  n«th  and  a  W  per- 
cent decline  in  science)  and  an  cqiially 
serious-  decline  in  rate  at  which  those 
prepared  accept  teaching  jobs.  'Mic 
1981  NVjV  report  indicates  a  compara- 
ble decline  in  persons  accepting  teach- 
ing positions  to  persons  prepared  as 
tcachcn  across  all  tcaelnng  fields  l)c- 
hvtxni  1962.and  1979. 


Who  Is  Teaching? 

W'e  also  sunexed  l.(XH)  K-condar)' 
school  adfiiinbtrators  to  find  out  ulw 
teaeltes  KietHX  and  math  at  their 


ffguf*  1.  Student  Teacher  Suppljr  Index:  Math-aaicd  on  1971  Supplf. 

a   «  Srudent  (cKh«rt  avaiUt>le  tor  pUremeni 
 Number  Accrpting  teaching  positions 

Suidem  Teacher  Index— 1971  Bae 

1.0  r 


Wn  72  73  74  -75.7b  77  78  79  ao 


BMcd  on  NtfkMul  Sdcnc*  Tcachm  Auodatkm  tun«y  o< 
ptocemtnt  eflkm.  Conducted  by  J.  A.  Shymansky.  ftw  Univfstty 


and  university 
m»,  1962. 


Novnon  I98Z 


156 


149 


SttMlfm  MdMr«  iwvMiN  lor  plaomMnt 
f  himtwf  trfTpHng  Kuching  pmlrtoni 


Mitns«pfl|r. 


W1  72  7J  74 

•iMd  OA  NaUonai  Sctenc*  T«khw«  Auod^bn  wirvvy  ol  coHtft  and  urUvvnlty 
ptocmtnl  offictft.  Condwctwl  by  J.  A.  Shym»*cf,  Ttit  UnlwnHy  ol  low*. 


ichoob,  how  many  were  retiring,  how 
many  were  leaving  for  othct  jobs,  and 
how  many  weie  hired  recently.  Admin* 
ittraton  repotted  that  91  percent  of  their 
Klence  and  math  teachen  were  leach- 
ing thoie  daises  exclulively  in  1981- 
B2->«  drop  from  9)  oercent  in  1980- 
81.  They  also  reported  about  a  1  percent 
rate  of  retirement  in  the  science  arid 
nuth  teaching  staff  and  a  4  percent 
exodus  to  nonteaching  jobs.  Talceii 
alone,  these  figures  are  not  carthshak- 
ing.  But  data  on  replacements'  fot  the 
retirees  and  (he  iol>*itunpcrs  arc  shock- 
ing. Nationwtde.  half  61  all  newly-cm* 
pl^rcd  scieiKe  and  math  teachen  for 
the  school  year  1981-S2  wtre  uitquali- 
6cd  to  teach  science  or  math.  These 
leachen  were  reported  hired  on  an 
"en^-fgcncy  basis."  Figure  J  showT.  by 
region,  the  percentages  of  emergency 
science  and  math  teachers  hired  for  the 
'1981-82  Khool  year;  the  numbcn  are 
staigertng  but  not  surprising  when 
viewed  in  terms  of  Figures  1  and  2. 
There  simply  aren't  erxKi^  new  teach- 
ers to  replace  those  leaving  or  retiring. 

Whrt  tlie  TcadMsa  Kepait 
More  than  450  teachers  responded  to  a 
third  questionnaire  atnicd  at  finding  out 
about  thesi  pceparation,  their  assign- 
ments, and  tneii  plans.  Kfom  the  survey 
we  know  thai  60  percent  of  the  science 
leachen  rcppct  cuts  in  their  bw^scts  for 
supplies  aitd  equipcnenL  These  cuts  are 
occurring  at  a  tiiiK  when  school  laba  are 
•heady  ofaaokte  and  feacher  morale  k 


low.  We  also  learned  that  79  percent  ot 
these  teachen  have  not  completed  a  tcfi- 
houi  course  or  workshop  in  over. ten 
years;  69  percent  have  never  attended  a 
coraputer  woricshop.  Mnally.  40  percent 
reported  nevn  attending  an  inscrvicc 
course, or  workshop  since  they  began 
tcachirig— an  a\Tragc  of  16  yeani 

When  asked  about  their  plam  for  the 
next  fitr  years,  a  slartling  24  percent 
indkatcd  they  plan  to  seek  cmp^mcnt 
outside  of  ediucation.  Assuming  only  4  ; 
percent  actually  leave  the  classroom  for 
nonteaching  jobs  (as  the  admintitritor 
data  sOggesb)  and  assuming  the  graphs 
showing  the  rtcH*  entries  into  science 
and  math  teaching  Ic^tI  out,  the  fore- 
cast for  secondary  school  science  and 
Ruth  is  still  ^oomy.  The  ntcan  age  of 
the  science 'and  nuth  teaching  popula- 
tion,is  41.  As  that  mean  moves  up  so 


will  the  number  of  rclirets  tiKl  the 
number  of  ItKhing  vacandca.  Demo- 
graphic studies  Dfcdict  •  leveling  off  of 
schoolnve  populations  and  even  a  slight 
increaMintheSOi.  When  these  data  are 
mixed  together,  it  is  dear  that  the  num- 
ber of  emergency  teachen  will  to  up 
tho^vA  that  the  quality  of  math  and 
idencc  irtdruction  will  go  down. 


Recent  Independent  Hirveys  all  show  a 
severe  ihortage  of  aualified  secondary 
schod  science  and  rruth  teachers. 
There  has  been  a  catastrophic  decline  in 
the  number' of  pertons  preparing  to 
(each  idencc  aiM  math  and,  of  (nose 
prepared,  lett  than  half  take  teaching 
positions.  Sccoiulary  schook  are  forced. 
to  hire  unqualified  perstms.  In  additfonS^ 
as  the  mean  age  of  the  science/math 
teaching  force  risa  and  more  experi- 
enced teachers-.Kck.cmploynKnt.in 
nonteadiing  jobs,  the  quality  of  instrue* 
tton  in  cHur  secondary  sdraol  scierKe 
and  math  cUssrocMns  will  ddcriorate 
further.  We  antuA  afind  to  wait  for  the 
normal  laws  of  supply  and  demand  to 
correct  the  problcnu.  A  generation  of 
school-aged  children  is  &r  too  precious 
a  commodity.  EL 

Natfonal  Education  Atsoddtion.  Ttuchtr 
Supplf  and  Dtmand  in  Publk  Schooli, 
1980-81.  W.  S.  Cmybcal.  Prorcct  Director. 
Washington.  D.C.:  fune  1981. 

Howe.  T.  C,  and  CCTknich.  |.  A.  ^tit^ 
ical  luucs  Dealing  «^th  the  Suppiy  and 
Demand  of  Science  and  KUthcmatics 
Teachen.**  Procntcd  to  the  National  Sci- 
ence Teachen  AnociaHon  Meeting.  Chica* 
go.  April  ?.  1982. 

Akin.  f.  N.  Tcacha  Supply  atid  De- 
mand: A  Recent  SirnT^'.**  Anodation  for 
School.  ColIcK.  aiid  Unixenity  Staffing, 
Boi44ll.  Ma3bon.  Wis..  1980. 


Hgya  3,  ^fctfitege  cf  Bsicrywacy  Sdcisce  and  Math  Teacfaeta  Hired  fat 


Census  RcgkMi 


Pefcentaga  c4  Emergency 
Tcadttrs  Hind 


PadflcSteIn 
Mounuki  Stalts 
Wtat  Noith  Central  Stain 
MM  Soutfi  Central  Stales 
Eatt  Nonh  Ctntial  States 
EaM  South  Central  States 
North  Cast  Statas 
AHandc  SiatM 
South  Adantk  States 


•4% 

23% 
43% 
<3% 
46% 
40% 
9% 
43% 
50% 
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RosiST  E.  Yaqkr 

Robert  Yager  was  prepared  a0  a  high  echol  teacher  of  ecience— graduating  ftt>m 
the  University  of  Northern  Iowa  in  1950  with  a  biology  m^or  and  a  teaching  certifi- 
cate. He  taught  science  in  grades  7-12  before  enterk^  graduate  school  at  the  Uni- 
veraity  of  Iowa  He  earned  an  M-S.  (1968)  and  a  PhuD.  (1957)  in  plant  physiol(«y/ 
biochemifftry.  After  earning  the  doctorate,  Dr.  Yager  decided  against  a  life  as  a  re- 
searcher in  physiology  ana  opted  for  a  career  in  science  education  while  retaining 
close  ties  wiUi  the  acuve  research  team  in  physiology  at  the  University  of  lovj*. 

Dr.  Yager  created  one  of  the  largest  and  most  productive  science  education  cen- 
ters in  the  U.S.  He  has  advised  nearly  100  Ph.D  candidates,  authored  owTr  200  re- 
search reports,  directed  over  100  NSF,  OE,  and  various  foundation  research,  devel- 
opment, and  training  projects.  He  has  been  active  professionally  having  served  on 
numerous  boards,  conunissions,  and  panels:  he  has  been  the  president  of  ti^e  Iowa 
Academy  of  Science,  the  School  Science  and  Mathematics  Association,  the  National 
Association  of  Biology  Teachers,  the  Association  for  the  Education  of  Teachers  in 
Science,  and  the  National  Association  for  Research  in  Science  Teaching.  (Airrentiv 
he  serves  as  the  President  of  the  National  Science  Teachers  Association,  the  world  s 
largest  science  education  society  with  over  40,000  members  and  subscribers. 

Chairman  Perkins.  Let  me  thank  you  for  an  excellent,  concise 
statement,  too,  Dr.  Yager.  « 

Ms.  Lois  Rice,  please  proceed.  Is  Ms.  Rice  here  this  morning? 
Come  on  around,  and  the  rest  of 'the  panel,  we  will  postpone  our 
questions  until  a  little  later.  There  will  be  plenty  of  questions,  but 
we  want  to  hear  all  the  panel  first. 

Kyou  will  proceed,  Ms.  Rice,  in  any  manner  you  prefer. 

STATEMENT  OF  LOIS  RICE,  SENIOR  VICE  PRESIDENT  FOR 
GOVERNMENT  AFFAIRS,  CONTROL  DATA  CORP. 

Ms.  Rice.  Thank  you,  Mr.  Chairman.  \  ^  ^ 

Mr.  Chairman,  members 'of  the  committee,  nay  name  is  Lois  D. 
Rice  and  I  am  a  senior  vice  president  with  the  Control  Data  Com 
For  nearly  20  years,  Cqntrol  Data,  a  worldwide  computer  and  fi- 
nancial services  firm,  has  been  the  leader  in  developing  computer- 
based  education  and  training  programs.  -  .  ,.r 

It  is  indeed  a  pleasure  to  return  to  this  conmiittee  now  m  a  dif- 
ferent role,  and  to  have  an  opportunity  to  discuss  your  commend- 
able initiative,  H.R.  30,  the  Emergency  Math  and  Education  Act. 
The  severe  shortages  of  qualified  math  and  science  teachers  in  our 
Nation's  schools  and  the  growing  math  and  scientific  illiteracy 
among  our  students  have  grave  implications  for  our  society,  for  our 
national  security,  and  for  our  already  eroding  competitive  position 
in  world  markets.  . 

You  have  heard  all  the  statistics  imderpmnmg  these  conclusions, 
so  instead  of  dwelling  on  problems,  I  would  like  to  dwell  upon  the 
experiences  of  my  own  company  in  addressing  educational  deficits 
/and  suggest  some  proved  solutions  that  you  may  wish  to  reflect  in 

H.R.30.  ^     .    ,       1   .  ^. 

^  Solutions  that  involve  fundamental  changes  m  the  relationship 
between  education  and  business  and  an  increasing  use  of  technol- 
ogy to  expand  our  teaching  capacity.  At  Control  Data,  we  belie^^ 
that  education  is  everybody's  business  and  everybod3r*s  responsibili- 
ty. 

Hence,  there  must  be  a  much  closer  working  relationship  be- 
tween corporations,  schools,  government,  and  other  sectors,  so  that 
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in  cooperativo  ways^  the  improvementa  needed  in  education  are 
viewed  by  all  concerned  as  profitable  business  opportunities.  Busi- 
ness would  benefit,  education  and  society  would  benefit. 

Control  Data,  in  cooperation  with  academia,  government  and 
other  sectors^  already  addresses  educational  and  other  societal 
needs  as  profitmaking  opportunities.  We  have  committed  m^jor  re- 
sources to  the  strategy,  more  than  three-quarters  of  a  billion  dol- 
lars to  the  development  of  high-quality  educational  offerings. 

Some  school  systems  are  beginning  to  adopt  similar  strategies  to 
form  links  with  industry  that  are  Jndeed^  and  in  fact,  businesslike 
partnerships.  Only  the  product  is  an  educated,  employable  human 
being,  rather  than  a  commercial  good. 

One  notable  example  exists  right  here  in  the  District  of  Colum- 
bia. Control  Data  has  entered  into  a  partnership  with  the  D.C. 
public  school  system  to  utilize  technology,  namely  our  computer- 
based  education  system  called  PLATO,  to  improve  the  reading  and 
mathematical  skills  of  400  students  at  Spingam  High  School.  Spin- 
garn  was  very  carefully  chosen  as  the  site  for  this  partnership  be- 
cause it  is  a  school  that  trains  both  in-school  and  traditional  high 
school  students,  but  it  also  has  a  program  after  school  for  the  Dis- 
trict's.high  school  dropouts. 

If  I  am  not  mistaken,  the  school  is  open  from  about  8  a.m.  until 
10  p.m.  at  night.  And  that  kind  of  environment,  that  length  of  the 
school  day,  permits  the  maximal  use  of  technology  and  the  most  ef- 
ficient use  of  it. 

Both  the  school  system  and  Control  Data  matched  their  invest- 
ment, about  $200,000  each.  William  Norris,  our  chairman,  founder 
and  CEO  of  Control  Data,  said  at  the  outset  of  this  important  part- 
nership, and  I  quote,  "The  program  gives  Control  Data  valuable  ex- 
perience in  a  growing  market  and  helps  reduce  our  costs  of  hiring, 
training,  and  developing  our  own  personnel." 

At  the  same  time.  Superintendent  McKenzie  said: 

This  partnership  is  based  on  a  n^otifited  quid  pro  quo.  We  couple  business  inter- 
ests with  educational  interests  in  ways  that  are  oendlcial  to  shareholders  of  both 
companies  and  school. 

She  went  on  to  say. 

These  arrangements  put  our  heels  to  the  fire  so  th&t  we  must  be  accountable  in 
business  terms  for  hard  and  timely  products,  namely  better  trained  students. 

From  ita  inception,  PLATO  has  been  a  partnership^initially  be- 
tween the  National  Science  Foundation,  the  University  of  Illmois, 
and  Control  Data — and  subsequently  a  partnership,  among  over  40 
universities,  hundreds  of  courseware  developers,  secondary  schools, 
foundations,  and  big  and  little  companies  and  individuals. 

Through  these  cooperative  efforts,  we  have  developed  over  8,000 
hours  of  high-qu£dity  courseware. 

PLATO  began  with  a  specially  designed  terminal  linked  to  a 
large  central  computer,  but  PLATO  offerings  are  now  also  availa- 
ble on  our  own  microcomputer — the  Control  Data  110— and  we  are 
beginning  to  adapt  PLATO  courseware  to  other  microcomputers, 
such  as  ^xas  Instruments,  Atari,  and  Apple. 

PLATO  is  an  individualized  approach  to  learning,  allowing  stu- 
dents to  master  subjects  and  learn  problem-solving  techniques  and 
at  their  own  pace* 

'  .    •  . 
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Studies  show  that  thifl  system  has  indeed  worked,  and  especially 
in  the  teaching  of  math  and  science.  According  to  Francis  Fisher, 
Henry  Luce  professor  at  Haverford  College,  in  the  study  that  he 
conducted  and  others,  one  group  of  college  students  used  PLATO  as 
part  of  the  physics  curriculum,  another  group  used  only  conven- 
tional approaches.  ^      ,  , 

Students  in  the  PLATO  group  scored  sigmficantlv  better  on  a 
common  test,  and  86  percent  said  they  would  prefer  their  next 
physics  course  to  include  PLATO.  ' 

The  Office  of  Technology  Assessment,  in  a  recent  report  to  this 
committee,  and  to  the  Committee  on  Science  and  Technology,  sum- 
marized studies  of  PLATO  to  date,  and  reported  that  most  regard 
\  PLATO  learning  as  being  exceptional;  believe  that  its  full  potential 
is  still  unrealiz^.  '      ^  , 

Before  going  into  the  various  sections  of  the  bill,  Mr.  Chmrman, 
^€md  making  some  suggestions  there,  I  would  like  to  just  mention 
briefly  a  few  PLATO  programs  that  have  proven  particularly  suc- 
cessful in  the  training  of  students  in  math  and  science. 

First  is  our  basic  skills  program,  it  begins  at  the  elementary 
level  m  the  fourth  grade  and  continues  through  high  school  equiva- 
lency. The  curriculum  requires  a  minimum  amount  of  instructor 
involvement,  hence  it  offers  both  schools  and  colleges  an  economi- 
cal and  effective  means  for  students  to  gain  competency  in  basic 
skills. 

And  by  competency,  I  do  not  mean  minimal  competency,  but  m- 
stead,  the  skills  required  to  begin  to  toaster  more  advanced  math 
and  science  progreuns,  as  well  as  other  curricula. 

Among  elementary  and  secondary  students  with  only  average 
motivation  and  low  to  average  abiuty,  PLATO  has  been  able  to 
move  many  students  up  one  full  grade  level  in  math  in  just  20  to 
30  hours,  compared  with  the  150  hours  of  traditional  instruction 
that  is  reqtiired  to  receive  ike  same  result. 

These  PLATO  results  were  with  students  mostly  in  inner  cities 
who  had,  in  many  instances,  previously  failed  in  traditional  class- 
room settings.        ■  ^  ■  \  '  , 

Second,  to  address  the  mculty  and  financial  squeezes  m  engmeer- 
ing  schools,  Control  Data  iff  participating  in  a  consortium  of  univer- 
sities to  develop  a  PLATO  lower  division  engineering  program. 
Members  of  the  consortium  include  the  engineering  schools  of  the 
Universities  of  Minnesota,  Nebraska,  Delaware,  Arizona,  Cal  State, 
and  Florida  State.  . 

A  complete  freshman  and  sophomore  curriculum  is  bemg  devel- 
oped, conjBisling  of  math,  chemistry,  physics,  and  computer  science, 
plus  additional  humanities,  English,  and  writing  coxirses.  About  64 
credit  hoxirs  in  all.  \      ^    xi.   moo  oo 

The  first  courses  in  the  series  are  now  in  place  for  the  19o2-o5J 
academic  year,  and  tiie  fiill  curriculum  should  be  available  during 
the  1984-85  year.  ■  .         .    -  " 

Colleges  will  be  able  to  combine  classroom  mstruction  and 
PLATO  instruction  as  they  wish  and  deliver  instruction  at  remote 
locations,  even  at  home  for  handicapped  students. 

Most  of  this  lower  division  engineering  curriculum  can  be  used 
at  the  secondary  level,  and  we  are  encouraging  omr  higher  educa- 
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tion  partners  to  rodch  out  to  secondary  schools  in  their  communi- 
ties and  States  with  these  new  science  and  math  offerings. 

A  third  curriculum  le  computer  literacy.  This  integrated  curricu- 
lum, which  will  eventually  have  5  to  600  hours  of  teaching  in  this 
vitally  needed  field,  not  simply  for  people  who  are  going  into  math 
and  science,  but  for  everyone  m  this  new  technological  age. 

Each  of  these  foregoing  efforts  is  a  partnership.  Advanced  tech- 
nology can  significantly  reduce  the  amount  of  time  and  money  re- 
quired to  provide  high-quality  math  and  science  education  which  is, 
after  all,  the  whole  point  of  H.R.  30. 

Throughout  my  testimony,  I  have  usqd  the  phrase  "teaching  ca- 
pacity" and  quite  deliberately.  We  must  begin  to  think  about  new 
ways  of  delivering  math  and  science  teaching  to  our  young  people. 
While  increasing  the  number  and  proficiency  of  math  and  science 
teachers  is  critical,  we  now  have  availaSiJe,  unlike  the  late  1950*5 
when  we  passed  NDEA,  new  tech no^g]^  with  enormous  teaching 
capabilities.  ^^"^  « 

To  invest  funds  in  an  educational  process  that  makes  inadequate 
use  of  these  technologies  is  like  investing  in  a  nonautomated  plant, 
or  one  without  adequate  capital  equipment.  Surely,  this  bill  can  be 
phrased  so  that  approaches  such  as  those  I  have  outlined  are  en- 
couraged and  supported,  particularl}^  under  section  604. 

In  section  1(a),  for  example,  the  bill  authorizes  funds  for  teacher 
training  and  recertification  in  math  and  science.  One  of  the  key 
challenges  of  the  1980'$  is  to  make  teachers  comfortable  with  tech- 
nolpgy. 

You  will  recall,  Mr.  Chairman,  that  in  the  late  1960's,  there  was 
a  push  for  the  use  of  technology  in  the  classroom.  But  manv  teach- 
ers had  very  negative  attitudes  toward  technology,  especially  com- 
puters. 

Teachers  feared  that  computers  would  interfere  with  their  rela- 
tionships with  students  or  that  the  computers  might  even  replace 
them  in  the  classroom.  Even  receptive  teachers  found  that  educa- 
tioncd  technologists  spoke  one  language  and  teachers  another,  and 
too  often  the  technology  was  simply  off  the  shelf  programs,  hard  to 
adapt  to  individual  student  needs. 

In  many  instances,  the  technology  that  we  provided,  and  in 
many  instances  with  Federal  funds,  was  simply  stored  in  school- 
room closets. 

For  today's  teachers  to  learn  to  use  available  technology  effec- 
tively and  efficiently,  they  must  be  trained,  and  much  of  that  train- 
ing could  take  place  in  industries  that  are  now  training  their  own 
workers  and  managers  to  use  advanced  technology.  Approaches 
such  as  this,  however,  are  beyond  the  traditional  recertification 
process  specified  in  the  bill.  I  would  therefore  suggest  a  broadening 
of  the  section  that  vwuld  allow  the  use  of  business  resources  for 
training. 

In  section  2,  funds  were  available  for  the  evaluation  of  local  re- 
sources in  math  and  science  education^^^would  urge  that  such  eval- 
uations also  include  the  training  that  business  and  labor  now  make 
available  to  their  own  employees  and  members.  Creative  partner- 
ships might  even  make  it  possible  for  students  to  participate  direct- 
ly in  these  training  programs. 
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In  section  8,  tho  bill  provides  for  funds  for  plans  for  modernizing 
and  expanding  courses  of  instruction.  You  may  want  to  follow  tho 
recommendation  of  the  Office  of  Technology  Assessment  and  con- 
sider subsidies  to  expand  and  upgrade  the  availability  of  quality 
software  for  computer-based  learning. 

Advanced  learning  technologies  can  do  much  to  modernize  and 
expand  math  and  science  courses,  but  we  must  avoid  the  tempta- 
tion to  simply  put  textbooks  and  rote  learning  on  mechanical 
teachers.  ,       I  .     -  - 

We  need,  instead,  to  invest  in  creative  problem  solving  uses  ot 
technology.  I  would  urge,  therefore,  that  funds  from  this  section 
specifically  be  made  available  for  the  software  development  qf  so- 
phisticated quality  educational  courseware. 

In  section  4,  the  bill  speaks  of  the  "development  of  innovative  re- 
sources, including  the  use  of  emerging  technologies  and  the  devel- 
opment of  curriculum."  However  laudable  a  concept,  I  would  sug- 
gest that  the  reference  be  to  the  "use  of  advanced  learning  technol- 
ogy,-' the  same  term  used,  and  quite  deliberately,  in  the  new  Jobs 
Training  Partnership  Act.  .     ,  1 

Otherwise,  we  could  appear  to  be  encouraging  schoojs  simply  to 
buy  the  newest  piece  of  hardward,  as  the  term  "emerging"  would 
suggest,  rather  than  to  ocquire  the  most  appropriate  advanced 
technology.  .  .  ^    "  .    •  r 

I  would  also  suggest  that  this  section  clearly  authorize  the  use  of 
funds  for  technologies  for  recordkeeping  management  of  competi- 
tively based  learning  programs  and  other  administrative  tasks,  so 
that  teachers  in  the  future  have  the  time  to  do  what  they  da  best— 
and  that  is  namely  teach.  *  . 

Finally,  section  5  calls  for  the  use  of  community  resources,  in- 
cluding those  in  business.  There  are  many  opportunities  for  cre- 
ative approaches  here,  including,  providing  businesses  with  incen- 
tives to  lo£in  employees  to  schools  as  teachers;  we  ore  part  of  the 
problem,  we  have  lured  teachers  trained  in  math  and  science  away 
from  the  schools,  and  I  think  we  could  be  part  of  the  solution. 

The  section  could  also  consider  school  sjrstems  funds  to,  enter 
joint  ventures  with  businesses,  such  as  the  one  I  mentioned  here  in 
the  District  of  Columbia.  In  encouraging  more  businesses  to  create 
new  progtams,  as  C!ontrol  Date  and  other  companies  have  done  m 
the  Warren-Sherman  neighbc^rhood  in  Toledo,  where  we  provid^^ 
studente  with  part-time  emplojonent  in  high-technology  plante 
during  the  school  year  and  full-time  summer  employment. 
These  changes,  Mr.  C!hairman,  would  in  my  view  encourage  the 
•  kinds  of  creative  public/private  partnerships' that  I  think  this  sec- 
tion and  the  bill  itself  intends  to  foster. 

Unless  it  does,  however,  with  specific  language,  J  fear  the  more 
traditional  approaches,  useful  as  they  may  be,  will  dominate  the 
use  of  the  funds.  ■         ^       ^         ^.  . 

Finally,  I  would  like  to  comment  on  the  postsecondary  section  ot 
the  act,  though  here  I  am  expressing  my  personal  observations, 
barkening  back  to  some  of  the  times  when  I  was  previously  before 
this  committee  in  another  incarnation,  so  therefore  I  am  not  really 
here  expressing  the  views  of  Ckmtrol  Date. 
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Firflt,  I  bollove  that  the  moritrbamxl  Bcholarahipfl  provided  by  the 
act  miKht  more  usofully  bo  directed  to  teachors  who  are  domonstra- 
^bly  doaicuted  to  teaching  and  in  need  of  BkiUa  upgrading. 

In  many  schools,  there  are  outatanding  toacnors  whd  need  or 
who  would  bonofit  from  further  education.  Now  they  have  few  op- 
tions except  to  spend  four  or  five  eummera  in  obtaining  rccertifica- 
tion  and  upgrading. 

Such  toaciiers  for  the  scholarships  could  bo  nominated  by  their 
peers,  teachers  know  what  teachers  in  their  midst  are  good  teach- 
ers. The  scholarships,  using  the  limited  funds  available  in  this  sec- 
tion, the  scholarships  then  could  be  directed  to  those  recipients 
most  likely  to  become  lifelong  master  teachers, 
'  Funds  could  be  apportiohed  i;n  proportion  to  a  State's  representa- 
tion In  the  whole  Congress.  School  svstipms  or  States  could  pay  one- 
half  of  these  teachers  s^ilaries^possibly,  while  the  recipients  attend 
graduate  school,  and  the  Federal  Government  the  othei^  half, 'thus 
creating  a  very  significant  partnership  in  raising  the  quality  of 
training  and  teaching.  .  .1  < 

These  dedicated  teachers  would  undoubtedly  return  to  their 
schools,  they  could  help  to  train  their  peers,  and  of  dourse^  better 
teach  their  students.  ^ 

Additionally,  or  alternatively,  you  may  wish  to  focus  merit  schol- 
arship funds  on  graduate  students  who  are  pursuing  teaching  ca- 
reers. It  seems  only  fair  that  such  students  should  be  rewarded  ^d 
encouraged,  especially  at  a  time  when  so  many  gra^duate  fellow- 
ships have  dried  up. 

In  my  view,  merit  awards  for  dedicated  teachers  or  .promising 
graduate  students  interested  in  teaching  are  far  more^  justifiable 
than  merit  awards  to  undergraduates  who  may  or  may  not  become 
proficient  teachers  or  even  enter  teaching.  . 

You,  Mr.  Chairman,  I,  many  others  on  this  committee  and  else- 
where, have  in  my  view  labored  far  too  Jong  to  develop  and  nur- 
ture need-based  undergraduate  student  aid  programs  rather  than 
merit  scholarships. 

However  laudable  the  objective,  I  would  urge  you  and  this  com- 
mittee not  to  stray  from  the  hard-won  victories  of  the  past  that 
were  designed  to  expand  equal  educational  opportunity  at  the  un- 
dergraduate level. 

Mr.  Chairman,  members  of  the  committee,  H.R.  30  is  clearly  fo- 
cusing on  a  key  problem,  one  that  can  be  better  addressed  through 
effective  partnerships  that  encourage  the  effective  use  of  both 
human  and  technological  resources.  . 

Once  again  I  thank  you  for  this  opportunity  and  I  would  be  de- 
lighted to  answer  any  questions  you  have. 

Chairman  Perkins.  Thank  you  very  much  for  an  excellent  state- 
ment. 

I  notice  around  the  witness  table,  we  do  not  have  room  for  the 
rest  of  the  panel,  and  let  me  ask  Dr.  Yager  to  keep  his  seat  and  let 
those  accomPEming  Dr.  Yager  take  the  seats  immediately  to  the 
rear  there.  Inmediately  to  the  rear,  and  that  will  give  us  more 
room  and  you  will  be  within  the  reach  if  questions  come  up  a  little 
later.  If  we  do  not  have  room  back  there,  we  will  make  room  for 
you,  so  you  can  pull  up  your  chairs  and  be  around  close. 
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Our  neit  witneiw  li  Mr.  *John  (kutoan,  SocrtJtnry  of  Educntion  for 
Gov.  fcharlofl  Robb,  Virginia*  You  ffo  ahoad,  Mr.  Boucher,  md  intro- 
duce tlie  gontlomon.  Let  him'coma  around  ond  take  o  aeat  hero  at 
thlfl  table. 

Mr.  BoucMER.  Thank  yoU,  Mr.  Chairman.  It  Ib  my  ploaauro  to 
Join  with  you  hero  tcklay  in  welcoming  to  the  committee  Dr.  John 
Caateen,  who,  oa  you  indicated,  ia  the  Secretary  of  Education  in 
Governor  Robb'a  cabinet  iu  Virgina. 

Mr.  Caateen  is  a  former  professor  of  Engliah  at  the  Univerflity  of 
Virginia  and  at  the  University  of  California  at  Berkeley  and  ho 
waa  dean  of  admi8s^pna  at  the  Univdrslty  of  Viwinia.  He  ia  hero 
today  representing  the  Education  Commiasion  of  the  Statea  Taak 
Force  on  Education  for  Economic  Growth  and  it  is  my  pleasure  to 
join  with  you  in  welcoming  him  hero  today. 

Chairman  Pkrkins.  Thank  you  very  much,  Mr.  Boucher.  Go 
ahead,  Mr.  CJasteen. 

STATEMENT  OF  JOHN  CA8TEEN,  SECRETARY  OF  EDUCATION, 
FOR  GOV.  CHARLES  ROBB,  VIRGINIA;  FLORETTA  McKENZIE. 
SUPERINTENDENT,  DISTRICT  OF  COLUMBIA  PUBLIC  SCHOOLS 
Mr.  CAflTKKN.  Thank  you,  Mr.  Perkins,  thank  you,  Mr,  Boucher. 
Mr.  Chairman,  I  have  brought  today  a  written  statement  which  I 

will  not  read — 

Chairman  Pehkinb.  Without  objection,  all  your  written  state- 
menta  will  be  placed  in  thd  record  m  toto  and  you  proceed  any  way 
you  want  to;  ir  you  wont  to  summarize  it,  you  may.  Go  ahead. 

Mr.  Castkkn.  I  will  summarize  it  with  your  permission. 

Chairman  Perkins.  Go  ahead.  ^  j 

Mr.  Castken.  The  statement  begins  with  a  brief  description  of 
the  activities  of  the  Education  Commission  of  the  Statea  Task  Force 
on  Education  for  Economic  Growth,  the  task  force  chaired  by  Gov- 
ernor Hunt  of  North  Carolina. 

It  describes  three  major  tasks  that  the  task  force  has  set  for 
itself  and  describes  the  kinds  of  products  the  task  force  intends  to 
offer  to  State  leaders  in  assisting  them  to  formulate  educational 
policies  that  address  many  of  the  issues  that  are  before  your  com- 
mittee today.  • ,     .i.  ^1 

The  three  tasks  include,  first  of  all,  an  attempt  to  identify  the 
mayor  needs  of  the  States  with  regard  to  the  kmds  of  graduates 
that  our  schools  ought  to  produce  as  ways  of  inducing  further. eco- 
nomic growth.  J  - 

Second,  recommending  specific  policies,  programs  and  actions 
State  leaders  can  pursue  in  the  service  of  those  first  purposes,  and 
third,  an  attempt  to  develop  sound  leadership,  both  in  the  private 
sector  and  in  Grovemment  to  support  the  kinds  of  change  in  educa- 
tion th^t  I  think  most  of  us  at  this  point  agree  are  appropriate,  ^ 
pecially  changes  havihg  to  do  with  the  kinds  of  complex  academic 
skills  m  mathematics  and  the  sciences  and  elsewhere  that  seem 
b^t  to  support  the  kinds  of  occupations  that  will  expand  in  oppor- 
tunity as  our  economy  continues  to  change. 

The  second  part  of  the  written  testimony  is  a  survey  of  mcyor 
educational  imtiatives '  announced  by  Governors  in  their  recent 
state  of  the  State  addresses.  The  point  of  that  section  of  the  written 
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statement  is  to  provide  for  the  committee  a  sample  of  the  kinds  of 
activity  already  in  progress  at  the  State  level,  and  in  particular  to 
dwell  both  on  activities  that  already  ejcist,  that  already  have  fund- 
ing and  programs  attached  to  them,  and  at  the  same  time  to  indi- ' 
cate  the  shape  of  planinng  for  the  coming  year  or  2  years,  depend- 
ing on  the  State's  Dusiness  cycle. 

I  think  it  is  important  to  observe  that  in  many  States,  Governors 
have  acknowledged  critiqpl  needs  with  regard  to  mathematics  and 
science  and,  second,  that  they  have  attempted  to  relate  those  needs 
to  the  needs  of  industry  and  business  as  we  attempt  to  deal  with 
what  many  of  us  see  as  a  new  era  in  our  technology. 

Many  of  the  States  are  working  directly  on  the  problem  of  deal- 
ing with  the  shortage  of  science  and  mathematics  teachers,  a  short- 
age [that  is  not  universally  distributed  across  the  country,  but  that 
doesv^ppear  in  one  form  or  anothet  in  virtually  every  State. 

Many  Governors  have  also  attempted  in  one  way  or  another  to 
deal'with  the  problem  of  adapting  computer  software  and  computer 
technology  to  the  specific  needs  of  teachers.'  I  think  it  is  fair  to  say 
that  the  efforts  of  several  of  the  Governors,  Governor  Kean  of  New 
Jersey  comes  to  mind  as  an  example,  parallel  in  many  ways  with 
the  kmd  of  testimony  the  conimittee  has  heard  earlier  today. 

Finally,  at  the  end  of  the  written  statement,  I  offer  three  brief 
suggestions  concerning  the  legislation  on  which  the  committee  has 
assembled  today  to  meet,  and  that  is  H.R.  30. 

The  first  observation  I  have  tried  to  make  is  that  State  gover- 
nance of  education  differs  dramatically  from  one  State  to  another 
and  that  the  ability  of  States  to  use  doUars  in  a  productive  way 
and  to'  use  Federal  partnerships  in  a  productive  way,  depends  in 
part  on  the  peculiar  circumstances  of  the  given  State. 

In  some  States,  the  State's  chief  school  officer  is  well  able  to  co- 
ordinate ^educational  policy.  Indeed,  in  some  States,  that  officer  has 
governance  authority  with  regard  to  schools.  In  other  States,  in- 
cluding my  own,  autnority  is  deliberately  distributed  to  the  feasible 
point  that  is  closest  to  the  place  where  we,  deliver  the  service  so 
that  our  State  board  of  education  shares  governance  authority  with 
local^school  division  boards. 

Our  State  Council  of  Higher  Education,  to  move  to  another  area 
of  activity,  coordinates  and  plans,  but  does  not  direct  or  govern  the 
specific  activity  *of  the  boards  that  govern  our  several  institutions. 
'  TTie  point  that  I  am  trying  to  make  with  that  observation,  and 
ihe  second  basic  point  on  page  5  of  the  prepared  statement,  is  the 
change  in  education  is  very  difficult  to  articulate  from  the  national 
point  of  view,  :tbat,  in  fact,' change  occurs  in  different  ways  at  dif- 
ferent p^ce^iffi^^^  -  ^^o^ 

I^suppoi^ln^^phe  way  to  paraphrasie:  my  second  ^observation  on 
H>R.  30  i&^li^^j^e:xommittee  may  well  want  to  spend  some  time 
gauging  the* pr^i>^t  of  causing  change  by  any  specific  kind  of  Fed- 
eral action  and'perhaps  also  to  attempt  to  involve  the  States,  espe- 
cially the  leadership:  of  the  States' , responsible  for  State  school 
policy,'  in  sjiggesting  ways  in  which  Federal  legislation  can  achieve 
the  maximum  kind  of  benefit  in  the  national  interest.       ^  ^  - 

Third,  I  have  made  a  basic  obsery^ition  about  a  fear  that^  we  have 
in  education,  that  we  not  return  to  an;era  in  which  we  believe  that 
mejzely  directing%t  problems  them.  The  fact  of  the  - 
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matter  is  that  the  structure  of  education  in  the  States  has  from 
time  to  time  been  an  impediment  to  well-intended  Federal  initia- 
tives that  might  in  one  State  have  worked,  but  in  other  States,^not 
have  worked  simply  because  our  governance  systems  iii  schools  re- 
flect our  peculiar  local  customs  and  activities.        ^  * 

I  guess  what  I  am  asking  is  jperhaps  the  legislation  in  the  end 
aught  to  contain  some  mechanism  to  see  to  it  that  States  gauge 
their  own  Nihility  to  drive  dollars  to  programs  that  work,  that 
States  engage  in  some  kind  of  partnership  with  the  Federal  Gov- 
ernment m  designing  programs  that  will,  in  fact,  deliver  dollars  to 
^programs  that  work,  and  finally,  that  the  intention  of  the  Congress 
m  funding  this  kind  of  legislation  be  realized  in  the  end  in  the 
form  of  local  programs  that  do,  indeed,  improve  our  performance  in 
mathematics  and  science,  improve  the  linkage  between  schools  and 
business,  improve  the  prospects  that  this  year's  graduates  will  be 
able  to  change  in  5  or  10  or  20  years,  to  deal  with  economic  condi- 
tions that  are  changing  sp  fapimy  now  that  no  one  expert  can  say 
with  any  real  confidence  what  we  will  need  to  be  doing  in  our  high 
schools  m  as  brief  a  time  as  a  decade  from  now. 

Thank  you,  Mr.  Chairman. 

[Prepared  statement  of  John  Caste^  follows:] 

Preparkd  Statkmbnt  of  John  T.  Castkkn  IH,  Secretary  of  Education, 
cobfmonwbalt^  of  virginia  ^* 

Mr.  Chairman.  I  am  John  Casteen,  Secretaiy  of  Education  of  the  domnwmwealth 
of  Virginia.  In  that  capacity,  I  serve  as  a  Commissioner  of  the  Education  Commis- 
sion of  the  State  (EOS),  and  I  act  as  staff  to  Governor  Charles  S.  Robb,  who  sits  as  a 
member  of  the  ECS  Task  Force  on  Education  for  Economic  Growth.  As  you  might 
imagine,  I  take  great  interest  in  the  Committee's  effort  to  frame  national  pohpy  <m 
mathematics  an^icience  education,  areas  of  academic  activity  in  which  our  erratic 
progress  in  recent  years  concerns  all  of  us  in  education.  ,     ii_    -  ^ 

Everyone  now  acknowledges,  I  think,  that  the  national  issue  framing  the  debate 
at  the  federal,  state,  jand  local  levels  for  this  year,  for  the  Presidential  election  year, 
and  certainly  for  the  remainder  of  the  1980's,  is  the  economy.  The  members  of  the 
ECS  Task  Bx)rce  on  Education  for  Economic  Growth  rec<«nize  t^  tJhie  quabty  of  : 
education  delivered  in  this  country  figures  heavily  in  this  debate.  The  Task  Force  js 
addressing  its  attention  particularly  to  the  responsibility  of  state  pohcymakers  and 
businessTeaders  m  providing  for  our  45  million  elementary  and  secondary  school 
students  the  opportunity  to  graduate  from  high  school  with  the^  knowledge  and 
skills  they  will  need  to  earn  hvings  and  to  practice  sound  citizenship  m  tomorrows 
economy.  We  believe  that  the  members  of  this  Committee  may  want  w  know  ^ut 
the  approach  taken  by  the  Task'  Force,  and  also  about  certain  possible  products  of 
the  work  done  by  the  Task  Force.  •  ^      ^,  r  tvxa  r       n  « 

Governor  James  Hunt  of  North  Carohna,  current  chairman  of  KS,  formally  an- 
nounced the  creation  of  the  National  Task  Force  on  Education  for  Econormc^Growth 
on  December  9  at  a  press  conference  here  in  Washington.  Frank  Gary  of  I.B.M.  and 
Governor  Pete  duPont  of  Delaware  coKrhair  the  Task  Force  with  Governor  Hunt.  I 
have  attached  to  these  J)repared  remarks  a  blue^lored  information  sheet  that  con- 
tains a  listing  of .  all  Task  Force  members.  Our  work,  which  will  be  complete<^  in 
July,  embraces  three  primary  tasks:  ^  j        j  u  i_  • 

1.  Defining  need^— that  is,  identifying  the  skills,  abihties,  attiwaes,  and  behavior 
that  workers  need  to  master  inj^rder  to  contribute  to  and  bene£if«)y  the  new  cpndi-  • 
tions  of  a  modern  technological  JBcbnomy.  Our  conversations  withnusmess  and  labor 
leaders  HSve  underscored  judgments  a&eady  wel^  known  to  many  of  you.  Some  85 
percent  of  our  high  school  jfraduajes  are  now  seen  as  lacking  vital  competencies  in 
one  or  n&e  btttie  disciplines  thatTfoeter  complex  ability  in  problem  solymg,  reason- 
ini?  condrafljSfe&igr  business  communify  uses  the  term  leam- 

■^tolfeS^IS^  We  in  education  tend  to  call  then 

.-{Sf^Jj^.ViSS^^  "basics"  about  which 


'^^he^SBfeiki^  th^itt  from  the  "basics"  about  which 

'  inanv V^^^>5*^  Attempting  to  define  stratr 

regies  ti^f^^P^^^^J^^^ 
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addressing  tho  peculiar  roles  of  governors,  state  legislators,  business,  labor,  scien* 
tists,  and  educators  generally  in  creating  a  national  understanding  of  the  need  for 
these  skills. 

2.  Recommending  policies,  programs,  and  actions  for  state  leaders — that  is,  ad- 
dressing such  questions  as  what  changes  should  we  make  in  delivering  educational 
services?  How  can  we  arrange,  for  students  to  spend  more  time  learning  math  and 
science?  Should  we  lengthen  the  school  day  or  year?  Should  the  states  certify  new 
kiiids  of  teachers  (business  people  or  scientists  employed' by  industry  or  government, 
fpr  example)  to  serve  in  classrooms?  Which  states  nave  already  succeeded  in  making 
schools  more  effective?-Wiat  are  the  problems,  costs,  and  unknowns  when  local  and 
state  leaders  embark  on  programs  to  improve  or  reform  their  schools?  who  opposes 
change,  and  why?  Which' state'  leaders  can  make  the  most  significant  commitments 
if  school^  are  to  be- improved?  These  and  other  similar  questions  will  be  before  the 
Task  Force  when  it  meets  here  in  Washinjgton  on  February  26. 

3.  Asserting  leadership  to  promote  partnerships  with  business  and  industry,  with 
the  private  pfutner  sharing  some  part  of  the  cost,  human  and  material,  of  improv- 
ing  schools.  In  this  regard,  the  Task  Force  is  collecting  information  on  what  kinds  of 
ownerships  are  already  working,iand  where,  and  has  beg[un  compiling  answers  to 
important  'questions  that  proponents  of  such  partnerships  must  answer:  What 
framework  is  required  if  business  is  to  remain  an  active  partner  with  schools  over  a 
sustained  period  to  time? "What  guidelines,  regulations,  and  laws  inhibit  or  encour- 

'age  public/private  partnerships  of  this  kind?  What  are  business, leaders  already 
doing  to  improve  education?- Which  companies  are  helping  schools  identiiy  the  math 
and  science  skills  needed  for  jobs  (and  future  growth)  in  the  new  technologies?  To 
what  extent  are  business  executives  lending  their  skills  to  school  people  who  want 
to  improve  management?  Which  companies  are  exchanging  staff  with  schools,  or  re- 
•  leasing  mathematicians  and  scientists  for  service^ in  schools?  And  with  what  pay-offs 
for  both  partners? -When  the  Task  Force  holds  its-unal  scheduled  meeting  m  May, 
these  questions  will  shape  the  discussion.        .  ^ 

Supporting  this  effort,  the  Education  Commission  of  the  States  is  collecting  state- 
by4tate  data  on  initiatives  either  proposed  or  already  in  place.  I  have  attached  to 
my  prepared  testimony  a  summary  of  state  initiatives  known  to  the  Task  Force  in 
November. 

One  can  quickly  grasp  the  significance  to  the  states  of  the  issue  of  education  for 
economic  growth  by  examining  the  tests  of  the  state-of-the-state  messages  delivered 
\.  this  month  in  all  of  bur  state  capitoLs.  Almost  every  governor  is  asserting  that  the 
states'  own  best  interest  requires  that  we  succeed  in  this  effort.  Some  typical  exam- 
ples: ' 

Governor  James  Hunt  of  North  Carolina,  who  as  Chairman  of  ECS  has  asked 
each  governor  to  declare  1982-83  the  Year  of  the  Public  School,  has  based  his  legis- 
lative program  on  a  careful  strategy  of  investing  in  education  and  economic  growth, 
in  more  jobs  and  better  schools.  His  State-of-the-State  message  details  a  ten-step 
plan  for  the  public  schools  developed  with  the  primary  goal  of  preparing  people  to 
work  in  a  modem  technological  economy,  and  built  on  the  followmg  elements: 

1.  Continuing  the  state's  strong  kindergarten  and  primary  reading  program  by 
placing  a  teacher  and  full-time  aide  in  every  classroom  in  grades  K-3. 

2.  Retraining  teachers  who  are  presently  teaching  math  and  science  out-of-field  by 
providing  $1,000  retraining  grants  for  hign  school  teacheiis  to  take  college  math  and 
science  courses  and  by  funding  a  summer  institute  program  to  retrain  1,500  teach- 
ers in  middle  and  junior  high  schools. 

3.  Strengthening  recruitment  of  math  and  science  teachers  by  redirecting  the 
state's  Prospective  Teacher  Scholarship  Loan  Program  to  those  who  plan  to  teach  in 
these  critical  fields.  * 

■  4.  Providing  funds  for  an  additional  six  weeks  of  employment  for  one  lead  teacher 
of  math  and  science  in  each  of  North  (Molina's  high  schools.  This  teacher  would 
work  during  the  symmer  at  improving  science  and  math  instruction  for  the  entire 
school  for  the  coming  year.  .  * 

5.  Developing  examples  of  "true  excellence"  in  math  and  science  by  establishing 
model  projects  at  elementary  or  secondary  schools  in  each  of  the  state  s  eight  educa- 

-  tion  districts. 

6.  Gradually  increasing  the  minimum  standards  required  for  passing  the  state's 
competency  tests,  perhaps  through  t^e  addition  of  questions  in  the  science  area. 

7.  Requesting  the  state  board  of  education  to  increase  high  school  graduation  re- 
quirements by  including  at  least  two  units  each  in  math  and  science. 

8.  Increasing  emphasis  on  "maximum  competency*'  in  schools  by  implementing 
the  proposed  North  Carolina  Scholars  Program  giving  higher  recognition  to  stu- 

'   dents  who  complete  a  more  rigorous  high  school  curriculum. 

*  ■      .      •  *. 
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9.  Increafllng  the  number  of  ecience  and  math  couraea  required  for  admission  to 
the  Btate'fl  college  and  universities,  ,  ■   ,    ,  *  ,  r  o  •  j- 

10  Continuing  to  build  on  the  success  of  the  North  Carolina  School  of  Science  and 
Math  in  stimulating  better  math  and  science  teachers  in  all  of  the  states  public 

*^^!emor  Pierre  duPont  of  Delaware  has  called  on  his  Legislature  to  establish  a 
state  task  force,  under  the  direction  of  the  state  superintendent  and  state  board  of 
education,  to  focus  on  the  shortage  of  math  and  saenc©  teachers.  He  has  also  called 
for  a  major  Jobs  Initiatives  Package  that  includes  using  unemployment  compensa- 
tion fuSadfl  as  "education  vouchers"  for  retraining  purp<»es.  „    ,     ^     ^.     ,  ... 

Governor  Richard  Snelling  of  Vermont  has  proposed  an  "early  education  initia- 
tives" to  enable  local  school  districts  to  involve  educators,  parents,  busmess,  and 
community  volunteers  in  programs  that  will  include  intensified  instruction  m  matn, 
reading,  and  writing,  from  preschool  through  grade  8.  r  j 

Governor  ScottMatheson  of  Utah  has  propo«ed  redefining  the  purposes  pf  educa- 
tion in  the  elementary  and  secondary  grades,  and  emphasmng  the  need  to  teach 
critical  thinking— the  ability  to  define  a  problem,  seek  relevant  data,  weigh  evi- 
dence, and  draw  defensible  conclusions,  within  the  context  of  each  subject.  ^ 

Governor  Robert  Orr  of  Indiana  in  his  State-of-the-State  message  presented  an 
agenda  for  excellence  in  the  public  schools,"  based  on  the  preliminary  recommenda- 
ixona  of  his  Select  Advisory  dommission  for  Primary  and  Secondary  Education.  The 
Governor  emphasized  that  this  was  an  enrichment  program,  over  and  above  the  ?f  8 
billion  in  state  funds  recommended  for  public  education.  Governor  Orrs  agenda  m- 
cludes  the  following:  ,         .     ,      , .  ^• 

1.  A  requirement  for  a  longer  school  year  and  a  mandatory  number  of  instruction 
days  for  all  students.  ,    .       ,    ,     ,       ■        ,   ./^  j  ^ 

2.  An  expansion  of  existing  early  grades,  basic  skills  development,  and  gifted  stu- 
dent protframs.  .  ■   ,    ,  .       i  a» 

3  A  TOinputer  leammg  and  training  program  to  assist  schools  m  evaluating  con>  ^ 
puter  instruction  needs,  teacher  traimng  and  purchases  of  computer  haiBware  and 
software  for  classroom  use.  ^    .  -  <      i.^  u 

4  Funding  to  offset  a  critical  shortage  of  math  and  scienoa  teachers  Uirougn  s^ 
cialXmancial  assistance  to  students  in  schools  of  teacher  education  and  to  provide 
retrahiing  for  teachers  presently  qualified  in  disciphnes  in  surplus  supply. 

5  Promotion  of  busmess  and  education  partnerships  through  tax  credits  for 
summer  employment  of  shortage  area  teachers  and  for  donation  of  computer  equip- 
ment to  loom  schools.  ,      j  r  j  •    *•  r 

6.  A  recommendation  to  reserve  three'positions  on  the  state  board  of  education  !or 
appomtment  of  business  leaders,  to  establish  a  greater  linkage  between  public  edu- 
cation and  the  business  community.  ,        ^    ^         T  r  *• 

Governor  Thomas  Kean  of  New  Jersey  has  ^n^ted  a  new  Center  for  InforiMtion 
Age  TechnoloCT  at  the  New  Jersey  Institute  of  Technology  in  coiyimction  with  the 
Governor's  Office  of  Management.  The  Center  will  assist  all  levels  of  government  m 
developing  plans  for  computer  appUcations,  thereby  providmg  ^^J^^ 
with  reduced  doUar  and  personnel  costs.  The  Center  will  ^  work  with  the  d:c^ 
demic  community  to  improve  productivity.  The  Govenor's  Commission  on  Scienw  , 
and  Technology,  established  last  year  in  New  Jeney,  has  brought  t^ether  th|,lead. 
ership  of  the  state's  major  universities  and  mdustnes  to  recommend  new  poUcies  to 
stimulate  development  of  research  and  educational  programs  to  meet  the  demands 
of  the  high  technology  era.  Recommendations  are  expected  this  fall.  A  separate 
Council  on  Math  and^ence  Teacher  Shortage  has  focused  on  how  best  to  prepare 
math  and  science  teachers  and  on  how  to  retain  Qualified  math  Aod  science  teachers 
in  pubUc  schoob  and  coUeges.  This  group  wm  make  its  report  m  May.   

Governor  Charles  S.  Robb  of  Virginia  has  earmarked  money  ua  luj  proposed 
budget  for  the  next  fiscal  year  to  provide  essential  tKwt^aduate  instructi^  en- 
irin^rs  and  technicians  already  employment  in  the  Richmond  area,  which  currenUy 
lacks  this  service,  and  to  make  a  state  commitment  to  a  proposed  nuclear  i^arcp 
laboratory  to  be  jointly  administered  by  the  member  instituationsj)f  the  Sputhe^ 
em  Universities  Research  Consortium.  In  addition,  he  has  proposed  that  the  Vimn- 
ia  General  Assembly  fund  a  new  program  of  comprehensive  guidance  publications 
that  wiU  stress  the  principles  that  students  prepare  thenwelyes  at  each  level  of  edu- 
cation for  success  at  tiie  next  level,  and  that  schooling  builds  toward  the  worid^  of 
work  When  fully  implemented,  this  program  will  bring  famihes  and  prospective 
'  employers  directly  into  the  process  by  which  students  plmi  their  schoolmg.  > 

As  the  states  move  to  respond  to  this  challenge,  it  is  also  appropriate  that  federal 
action  be  considered.  With  regard  to  H.R.  30, 1  can  comment  only  from  my  perspec-, 
tive  as  a  Virginia  official,  but  I  am  eager  to  offer  these  few  observations. 
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States  will  seek  solutioos  to  this  problem  through  many  different  approaches,  and 
these  approaches  will  V£U7  in  complexity.  Differences  in  governance,  funding,  and 
purposes  guarantee  that  no  one  approach  will  work  in  all  states.  Sometimes  thegov- 
emor  will  take  the  lead;  in^other  states,  the  legislature;  in  still  others,  the  Chief 
State  School  OfHcer.  In  each  state,  the  final  recommendations  and  actions  will 
almost  certainly  require  collaboration  among  state,  business,  and  local  community 
leaders.  I  am  not  certain  that  your  legislation  in  its  current  form^acknowledges  and 
builds  solutions  on  the  number  of  ways  states  are  already  responding  or  can  respond 
with  your  help  and  leadership. 

How  carefully  is  the  federal  dollar  being  leveraged?  I  am  not  certain  that  the  fed- 
eral money  will  get  down  to  where  the  problem  is,  as  defmed  by  the  states  and  com- 
munities. Meaningful  change  in*  education,  which  I  take  to  be  one  of  your  purposes 
in  considering  federal  action,  inevitably  involves  both  confrontation  and  collabora- 
tion. The  confrontations  often  pit  education's  own  internal  constituencies  against(^ 
one  another  And  the  confrontations  often  find  resolutions  not  in  terms  of  goodness 
or  purity  of  intention,  but  in  terms  of  what  is  practically  possible.  Without  doubting 
the  Committee's  awareness  that  opinions  about  how  to  improve  education  extend  to 
infinite  numbers,  I  think  that  it  is  proper  to  observe  that  hew  programs  rarely  suc- 
ceed without  tangible  goals  and  more^r-less  quantifiable  purposes. 

In  Virginia,  I  work  with  both  the  Board  of  Education,  which  governs  our  elemen- 
tary and  secondary  schools,  and  the  Council  of  Higher  Education,  which  plans  and 
coordinates  on  behalf  of  the  many  boards  that  govern  higher  education,  to  define 
responsibilities  and  to  seek  solutions  to  problems  that  toudi  all  levels  of  education. 
Jhis  essential  structure  exists  in  most  of  the  states— one  governing  body  addresses 
elementary  and  secondary  education,  while  another  (or  many  others)  addresses 
higher  education.  We  have  realized  in  recent  years  that  the  two  levels  have  Common 
obligations  and  interests,  that  what  was  once  seen  as  a  natural  animosity  is  neither 
natural  nor  productive.  Collaboration  at  the  state  level  to  consolidate  planning  and 
to  gain  the  greatest  possible  return  on  bur  education  dollars  has  become  common  as 
we  have  tried  in  our  several  wajrs  to  end  the  old  conflicts  and  develop  new  unity.  I 
am  concerned  that  the  proposed  legislation,  with  distinct  pots  of  money  for  elemen- 
tal^ and  secondary^schools  and  others  for  postsecondary  institutions,  may  inadvert- 
ently retard  the  progress  we  are  already  making  in  these  areas.  I  believe  that  our 
times  require  thaLfi[iates  plan  and  coordinate  strategies— a  function  quite  different 
from  governing  edtfeation— from  the  perspective  of  each  state's  best  sense  of  its  own 
economic  and  social  futures.  To  fra^ent  or  seem  to  fragment  the  sole  process  that 
seems  to  allow  the  states  to  deal  with  change  as  rapid  as  that  of  the  last  five  years 
or  that  projected  for  the  next  five  years  may  well  not  be  the  Congress's  purpose.  I 
hope  that  the  legislation  can  eventually  include  safegU£irds  against  the  random,  un- 
planned expenditures  in  countless  uncoordinated  local  efforts  that  sometimes  char- 
acterized the  federal  efforts  of  a  decade  ago.  " 

'  .Finally,  I  believe  that  I  can  say  for  my  colleagues  in  state  government  that  we 
applaud  your  willingness  to  attempt  to  defme  the  federal  interest  in  this  problem, 
and  that  we  look  forward  to  workmg  with  you  in  implementing  whatever  program 
you- eventually  adopt.  We  believe  that  we  are  making  real  progress  in  many  places 
and  in  many  ways.  We  share  your  optimism  that  our  schools  and  colleges  are  ade- 
quate to  the  task  of  equipping  Americans  for  life  and  work  in  a  new  kind  of  econo- 
my. " 
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Co-Chairmen;  The  Honorable  Pierre  S.  duPont  IV,  Governor  of  Delaware  Frank 
Cary,  Chairman,  IBM. 
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PURPOSE 

The  task  force  will  be  action  oriented  .  .  .  draw  heavily  on  relevant  data  and  re- 
sources that  already  exist .  .  .  focus  primarily  on  strategies  for  improving  the  qual- 
ity of  high  school  graduates,  especially  those  skills  required  for  economic  growth 
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...  and  give  momdntum  to  the  growing  iotoroet  and  concern  among  govemoxB  and 
corporate  leaders  for  the  quality  of  our  public  flchool6. 
SpecmcaUy,  the  goalB  of  the  task  force  are:  ^  ■    '  _      t  r  ♦ 

1. ^reate  national  understanding  of  the  need  for  a  better  educated  work  force  that 
ifl  neceseairy  for  economic  growth.  ■     ^         .  _  , 

2.  Promote  alternative  policies,  programs  and  acUona  to  miprove  educafaon  which 
may  be  uaed  by  national,  state  and  local  leaders  in  both  the  pubbc  and  private  sec- 

***aL  Promote  partnexships  among  community,  business;  labor,  government  and  edu- 
cation leaders  to  improve  education  that  will  lead  to  economic  growth.  ' 

Although  the  focus  will  be  on  education  for  economic  growth,  the  task  force  will 
remain  cognizant  of  other  equally  important  purposes  of  pubhc  education,  e.g.,  citl- 
zenship  and  personal  growth.  j 

Meetings-  The  task  force  officially  meet  in  Washington,  D.G.  on  February  26  and 
in  Raleigh,  North  Carolina  on  May  4,  1983.  Additionally,  planning  sessions  attended 
by  task  force  members  or  their  designated  staff  will  be  held  in  late  January^and 
early  April,  1983.  An  initial  planning  session  was  held  in  Denver  on  November  9-10, 
1982 

Reports:  The  business  of  the  task  force  vdll  terminate  with  reports  being  delivered 
to  the  1983  annual  meetings  oif  the  Education  Commission  of  the  States  (Denver, 
July  20-23)  and  the  National  Governors  ABSOciation  (Maine,  July  31-August  2). 
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O)ntributor8:  The  following  donors  have  provided  support  for  the  task  . force.  Add 
tlonol  contributions  would  be  most  appreciated:  Control  Data  Corporation,  Texas  Ii 
Btruments,  and  Kellogg  Foundation. 

Additional  information  can  be  obtained  from: 

Dr.  Robert  Andringa,  Executtve  Director,  ECS  (803)  830-3620. 

Dr.  Roy  Forbes,  Associate  aTecutive  Director,  ECS  (303)  880-3768. 

Ms.  Betty  Owen,  Policy  Advisor,  Governor's  Office,  Raleigh,  N.C.  (919)  738-6321 


Origin:  Created  in  1966  as  an  interstate  compact. 

Current  membership:  Forty-eiffht  states  (all  but  Montana  and  Nevada)  pit 
Puerto  Rico,  American  Samoa  and  the  Virgin  Islands  have  passed  the  necessary  le] 
islation  to  join.  Each  jurisdiction  pays  an  annual  fee  to  ECS  and  has  seven  votin 
Commissioners,  most  often  including  the  Governor,  a  member  of  the  House, 
member  of  the  Senate  and  four  individuals  appointed  bv  the  Governor. 

Purpoee:  Service  to  state  political  and  education  leaders  to  improve  the  quality  < 
education  at  all  levels. 

Primary  constituency  served:  Governors,  le^lative  leaders  and  their  senior  polic 
aides  .  .  .  chief  state  school  officers,  state  higher  education  executive  officers  an 
their  senior  policy  associates  . :  .  state  education  boards  .  .  .  state  leadership  of  loci 
schools  and  campuses  .  .  .  and  others  who  are  not  in  these  categories  but  who  ai 
appointed  by  governors  as  ECS  Commissioners. 


1.  Undertake  policy  research,  surveys  jand  special  studies  in  response  to  the  nee< 
of  state  policymakers. 

2.  Serve  as  a  clear^ghouse  of  information  about  state  policies  and  proposals,  st 
tistical  information,  research  findings,  and  other  sources  of  data. 

3.  Organize  forums  at  the  state,  regional  and  national  levels  for  ECS  primary  coi 
stituencies  to  exchange  views,  explore  new  ideas  and  build  relationships. 

4.  Offer  technical  assistance. including  training  programs,  for  individual  states  an 
defined  ^ups  of  leaders.  ' 

5.  Facilitate  nationwide  cooperation  in  education  by  providing  information  to  tl 
federal  government  and  to  national  organizations^  representing  state  interests  in  n 
tional  forums,  stimulating  intergovernmental  coordination  and  helping  state  pfl 
cials  exercise  leadership  beyond  tneir  state  roles. 

Governance:  A  Steering  Conmiittee,  consisting  of  one  Commissioner  from  eac 
member  jurisdiction,  meets  three  times  a  year  and  includes  various  committees  i 
oversee  and  guide  the  Commission  between  annual  meetings  of  all  Commissioner 
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Donald  Burn««,  Dimtor,  Ctovernanoe  C^n^^ 
Louli  Rablimu,  Dir«ffitor»  Leadership  Development. 
Gloria  Frader,  Director,  State  Education  FoUcv  Seminars. 
Bill  Hilton,  Director,  Lifl^ong  Learning  Project 
Ediith  Petrockt  Director,  Energy  Education  Project 
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Budget  New  grants  and  contracts  are  likehr  to  alter  the  ap|nroved  budget  for 
fiscal  year  October  h  1982  to  September  80, 19^: 

BUDGET 


AiMnistflred  IntsmiBy 


Stats  memtenf^P  fees  «id  ndsceflaneous  (unrestricted) . 
Contracts  with  States  „ 


9 


hM  grant;  National  toment  (NAEP) . 
OttMT  Federal  (rants/contracts..^ — ........... 

Rjuidatlons  (5)™.  „^   

Other  ~ — 


Subtotal. 


ExtentalNAETawtncts.. 
Tott-..  


Amount' 

W,433.478 

25 

316J35 

5 

3,114,231 

56 

201,461 

4 

498,387 

9 

26,136 

1 

5,5^,428 

.  100 

305,390 

5,895,818 

.::  OTATKISSUKS 

ECS  has  flubfltantive  staff  capability  to  assist  states  in  the  areas  of  education  fi- 
nance»  law,  governance,  education  qumity  improvement  and  assessment  and  evalua- 
tion. Examples  of  the  variety  of  issues  on  which  ECS  assists  states  include: 
.  Finance  (K-12  and  postsecondary); 

School  improvement  ,    .     i      i  j  ' 

Nationwide  trends  in  reading,  niathematics,  science  and  other  knowledge  areasi 

Education  governance; 

Public  policy  and  private  schools; 

Teacher  quality  and  supply;  and  j  x 

Education  of  special  populations  (migrant  handicapped,  etc.). 

OFFICES 

Headquarters:  I860  Lincoln  Street  Suite  300,  Denver,  Colorado  80295  (808)  830- 
8600 

Washigton,  D.C.:  248  Hall  of  the  States,  444  N.  Capitol  Street  NW,  Washington, 
D.C^ODl  (202)  624-5838. 


.  [Prom  th«  Education  Gnnmlaricm  of  the  SUUa  Ta^ 

Prxxjhinaby  Results  of  a  Survkt  of  State  iNmATiVES  in  Euucation 

BACKQBOUND 

One  of  the  biggest  challenges  facing  American  education  is  the  development  of 
policies  and  programs  to  help  students  meet  the  needs  of  a  high  technology  econo- ' 
my.  Recent  advances  in  technologies  related  to  electronics,  communications,  infor- 
mation transmission,  and  molecular  biology  will  have  a  dramatic  effect  on  the  skiUs 
studenta  will  need  to  be  productive  workers  in  a  growth  economy.  Competencies  in 
the  fundamentals  of  reading,  writing  and  computation  must  contanue  to  be  the  foun- 
dation of  a  sound  education.  They  need  to  be  supplemented,  however,  by  higher- 
level  conceptual,  reasoning,  analytical,  and  problem^lving  skillsj-stalls  facilitated 
by  study  ofthe  matbematiaaJ,  computer,  natural,  and  biological  sdenws. 

Unfortunately,  as*^many  recent  studies  have  shown,  significant  deficiencies  exist 
in  the  quality  and  quantity  of  science  and  mathematics  education  in  our  public 
.  schools.  Student  enrollments  and  achievement  have  been  declining  oyer  the  past  20 
years.  Qualified  teachers  are  in  short  supply.  The  curripulum  and  facilities  are  inad- 
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equate  to  prepare  all  the  atudenta  to  work  and  live  in  an  increi&ingly  technological 
society. 

States,  with  the  coniatitutional  responflibility  for  elementary  and  secondary,  educa- . 
tion,  must  take  the  lead  in  redressing  these  deflcioncies.  Substantial  human,  institu- 
tional, financial,  and  political  resources  will  be  required.  They  wUl^be  obtained  only 
if  governors  and  other  state  political  and  education  loaders  are  joined  in  this  en- 
deavor by  leaders  of  business  and  industry,  higher  education,  science  and  engineer- 
ing, and  the  general  community. 

In  recognition  of  the  necessity  of  these  partnerships  for  improving  elementary 
and  secondary  education,  Crovemor  James  B.  Hunt,  Jr.  of  North  Carolina,  as  the 
new  Chairman  of  the  Education  Commission  of  the  States  (EX^),  has  established  an 
ECS  Task  Force  on  Education  for  Economic  Growth.  The  Task  Force  consists  of  gov- 
ernors, business  and  industry  loaders,  representatives  of  labor,  the  technical  com- 
•^nunity,  and  all  levels  of  education.  The  goal  of  the  Task  Force  is  to  stimulate  each 
of  these  groups  to  initiate  activities,  individually  and  collectively,  aimed  at  improv- 
ing the  capabilities  of  high  school  graduates  to  contribute  to  economiq  growth. 

The  initial  activity  of  the  ,Taak  Force  has  been  directed  toward  governors athem- 
selves,  as  the  ofHcials  responsible  for  guiding  the  state  leadership  that  is  required; 
Governor  Hunt  requesteid  all  *bf  the  governors  to  report  on  programs  and  activities 
underway  in  their  states  which  (jcuiaress  educational  problems  and  opportunities. 
This  document  is  a  summary  of  the  information  obtained.  It  is  intended  to  assist  the 
governors  in  assessing  their  current  programs,  in  designing  new  and  improved  pro- 
grams, and  in  formulatijiig  their  legislative  proposals  over  the  coming  year. 

The  Task  Force  will  obtain  more  detailed  information  on  state  and  local  initia- 
tives in  education  for  economic  growth  in  early  1983.  Additional  Task  Force  activi- 
ties will  be  getting  underway  in  the  next  couple  of  months.  Information  on  the  com- 
plete Task  Force  work  program  wUl  be  available  at  the  winter  meeting  of  NGA.  If 
you  have  any  questions  about  the  Task  Force,  please  contact  Roy  Forbes  at  ECS 
(303-830-3768),  Betty  Owen  (919-733-6320)  or  Don  PhUlips  (919-549-0671)  in  the 
Office  of  the  Governor  in  North  Carolina. 

BUHVEY  RESULTS 

The  governors  were  asked* to  provide  information  on  activities  concerned  with: 
Improving  student  competencies  in  mathematics,  science,  computers,  and  other 
academic  areas; 
Using  computers  to  improve  education; 

Providing  incentives  for  attracting,  retraining  and  upgrading  education  personnel, 
especiallv  science  and  mathematics  teachers;  and 

Involving  citizens  and  business  and  industnr  leaders  in  education. 

AlmoJst  forty  states  have  responded  to  date.  Although  each  state  reported  a 
unique  set  of  initiatives  for  each  problem  area,  moat  of  the  responses  fit  into  one  of 
three  categories: 

Task  forces  to  study  the  issues;  define  the  problems,  needs  and  opportunities  and 
recommend  new  policies  and  programs; 

Programs  to  enhance  quality  and  quantity  of  curriculum,  facilities,  students^  and 
teachers;  and 

Programs  to  encourage  broader  involvement  in  education  by  citizens,  business  and 
industry. 

A  bnef  overview  of  the  types  of  activities  in  each  of  these  areas  is  presented 
below. 

TASK  FORCES 

The  task  forces  reported  in  the  survey  dealt  with  nearly  every  conceivable  educa- 
tion issue  facing  the  states.  Task  force  agendas  included  consideration  of: 

Programs  to  achieve  excellence  in  the  high  schools,  including  reevaluating  the 
nature  and* role  of  the  high  school,  determining  appropriate  goals  and  curricula  for 
various  categories  of  students  and  revising  high  school  gra<»ation  requirements; 

The  structure  of  the  teaching  profession,  the  nature  of  teacher  training  programs 
and  the  future  simply  andLdemand  of  teacheres,  especially  in  science  and  mathemat- 
ics;        (  /  . 

Computer  literacy  goals  and  curricula  for  students  in  grades  K- 12  and  for  teachr 
ers  and  administrators; 

A  central  state-wide  advisory  service  for  computer  software; 

Mechsinisms  to  involve  bqsiness,  education  and  labor  in  educational  planning  and 
policy,  decisionmaking  and  evaluation; 


173 


166 

Strategiea  to  oxpond  a  itato's  economy  and  employment  rate  through  improve- 
mento  in  education  and  training;  and  ,  .   ,    ,      ,     .        ^  ^i.  j 

Manpower  projections  and  vocational  and  technical  education  to  meet  the  needa 
of  the  state's  industries. 

ENHANCING  PEOGEAM  QUAUTV  AND  QUANTITY 

Every  state  has  Mnplementod  programs  to  improve  educational  quality.  To  in- 
crease the  eflectiveness  of  its  educational  systema  states  are: 

Developing  new  orrevised  curricula,  especially  in  science,  mathematics  and  com- 
puter literacy  in  gmies  K-12.  Moet  states  have  develop  curriculum  guides,  ^tate- 
menta  of  minimal  competencies  or  curricula  goals  which  students  should  meet  upon 
graduation.  Many  states  are  moving  beyond  minimal  competenclefl  and  are  requlr- 
fiig  "standards  of  excellence"  and  strengthening  existing  programs; 

Emphasixing  a  shift  in  the  curriculum  to  teach  concepts,  applications,  problem 
solving  and  critical  thinking;  i      *    \  . 

Providing  technical  assistance  (using  on-eite  workshope  or  regional  centers^  in 
such  areas  as  computer  literacy,  clarifying  course  goals,  curriculum  design,  student 
and  program  evaluation  and  tne  use  of  the  results  of  reserach  on  effective  educa- 
tionfll  practices;  '         /_  ,    ■  . 

Introducing  college  level  course  in  high  school  (such  as  Calculus); 

In^^ucing  computer  assisted  instruction  (CAI)  or  national  information  systems 
such  as  Porject  BEST  to.  increase  student  learning  and  achievement; 

Purchasing  new  equipment,  including  computers  and  software;  ^ 

Reducing  The  number  of  "at-risk"  students  by  providing  additional  trammg  and 
job  placement  services:  and  «.  i 

&tablishing  local  pilot  programs  to  develop  strat^es  that  can  be  effective  on  a 
state-wide  basis. 

ENHANCING  arUDENT  QUAUTV  AND  QUANTITY 

States  have  attempted  to  increase  the  number  of  students  taking  science  and 
mathematics  and  to  improve  iiieir  skills,  abilities  and  capabilities  by:  , 

Increasing  high  school  graduation  requirements  so  that  students  are  reqmred  to 
take  3-4  years  of  high  school  mathematics,  2-3  years  of  science,  4  years  of  English 
and  one  or  more  years  of  a  foreign  language;  .    ,       *         -*  j 

Increasing  the  entry  requirements  in  science  and  mathematics  in  state  supported 
colleges  and  universities. 

Lengthenixig  the  school  year, 

Implementing  student  testing  for  assessment  and  minimal  competency  purposes. 
Some  testing  is  aimed  at  minimal  competencies  for  graduation;  other  state  assess- 
ment programs  cover  a  wide  variety  of  learning  areas  and  are  used  to  locate  student 
or  program  weaknesses.  ,  . 

Creating  special  schools  or  specific  centers  to  promote  learning  by  gifted  students 
in  areas  such  as  science,  mathematics  and  computer  literacy;  and  ,  j 

Initiating  child  development  programs  for  pre^hool  children;  home-based  pro- 
grams for  parents  of  pre-echool  children;  and  workshope  for  parents  on  early  child- 
hood development. 

KNHANCINO  TKACHKR  QUALITY  AND  QUANTITY 

Issues  regarding  teacher  quality  and  shortages  are  being  addressed  by: 

Revising  teacher  certification  requirements.  Depending  on  the  state,  teachers^may 
be  required  to  pass  an  entry  exam  pwior  to  being  enrolled  in  an  undergraduate 
teacher  education  program;  pass  a  written  examination  before  being  certified  as  a 
teacher,  a  pass  practice  teacning  standards;  take  additional  courses  in  the  subject 
area:  successfully  teach  for  two  years  after  graduation;  and  obtain  a  certain  amount 
of  additional  training  every  five  years  to  keep  a  teaching  certificate  current; 

Providing  tuition  and  scholarship  programs.  In  some  instances,  states  have  set 
aside  funds  to  assist  teachers  in  obtaining  trainiiig  in  areas  where  there  are  short- 
ages of  teachers,  such  as  in  science  and  mathematics.  ' 

Making  student  loans  available  to  prospective  teachers.  In  many  cases,  the  loans 
are  forgiven  if  the  tieachers  remain  in  the  state  to  teach  for^several  years; 

Providing  12-month  contracts  to  teachers  in  critical  areas  (science,  mathematics, 
vocational  education).  The  summer  months  are  used  for  curriculum  development, 
retraining,  course  preparation  and  special  group  instruction;  xi.  . 

Providmg  intermahipe  to  alleviate  the  teacher  shortage  m  science  and  mathemat- 
ics. In  several  states,  science  and  mathematics  teachers  work  for  private  industry  as 
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"ini^mtf*  durintf  the  numtner,  helping  them  to  increas^^  their  salary  and  learn  new 
akUb.  On  the  oUior  side,  many  large  corporationa  are  allowing  their  quaiifiod  pro- 
feMionalo  to  teach  ecience  or  mathomaticfl  classes  several  hourg  per  week  in  local 
schools: 

Providing  inservice  programs  so  that  teachers'  skills  can  bo  updated  and  im- 
proved. Some  states  are  initiating  summer  institutes  at  universities  where  teachers 
can  enroll  to  update  their  skills.  Many  states  ofTer  traveling  workshops  to  school 
districts  where  technical  assistance  is  provided,  especially  in  the  teaching  of  com- 
puter literacy; 

Increasing  teachers'  salaries,  either  across  the  board  or  in  areas  of  teacher  short- 
ages; 

Working  v^th  high  school  guidance  counselors  to  help  recruit  good 'students  into 
the  Held  of  teaching;  and 
Assessing  the  present  and  future  teacher  supply  and  demand  for  future  planning. 

DBOADER  IMVOLVEMENT  OP  CITIZKNS,  BUSINESS  AND  INDUSTRY 

A  number  of  initiatives  have  been  undertaken  at  the  Qtate  level  to  encourage  par- 
ticipation by  broader  segments  of  the  community  in  the  educational  process.  Initia- 
tives reported  are: 

State-wide  and  local  task  forces  involving  business,  industry  and  labor  leaders  as 
well  as  parents  and  concerned  citizens  in  all  areas  of  educational  planning,  decision- 
*  making,  implementation  and  evaluation  as  mentioned  above; 
Advisory  councils  for  vocational  education  pro-ams; 

Efforts  to  obtain  input  on  educational  priorities  from  a  broad  cross-section  of  in- 
terested parties; 

The  matching  of  state  funds  with  private  sector  donations  to  secure  faculty,  equip- 
ment and  up-to-date  programs  at  state  institutions; 

Statutory  changes  to  promote  cooperative  resesirch  and  development  efforts  be- 
tween coUeges  and  universities  and  industry; 

Training  of  school  personnel  by  indushy  technicians  to  use  state  of  the  art  equip- 
ment; 

Adopt-a-school  and  partnership  programs  with  business  and  industry;  citizen  vol- 
uiiteer  progranps  in  schools; 
Team  teaching  using  teachers  and  industry  employees; 
Customized  job  training  to  meet  specific. needs  of  industry  within  a  state;  and 
Workshops  to  involve  parentd  in  helping  their  children  learn  to  read. 

Chairman.  Perkins.  Thank  you  for  the  statement,  Mr.  Casteeh. 

Our  next  witness,  Ms.  Floretta  McKenzie,  Superintendent',; Dis- 
trict of  Columbia;  Public  Schools,  representing  the  Council  of  Great 
City  Schools. 

We  are  glad  to  welcome  you  here  and  you  go  ahead. 

Ms.  McKenzie.  Thank  you  so  much,  Mr.  Chairman,  members  of 
the  committee,  I  am  very  pleased  to  be  here  today  to  speak  on 
behalf  of  the  Council  of  Great  City  Schools. 

As  the  chainhan  knows,  the  council  is  an  organization  comprised 
of  the  Nation's  largest  urban  school  systems,  including  the  D.C. 
public  schools.  This  is  perhaps  the  only  education  organization 
whose  membership  is  solely  urban. 

TTie  coimcil's  membership  serves  5  million  inner-city  young 
people,  30  percent  of  whom  live  in  families  receiving  public  assist- 
ance, and  75  percent  of  whom  are  minorities. 

I  will  summarize  my  testimony  in  providing  for  you  the  council's 
perspective  on  the  issue  of  math  and  science  education  and  make  a 
number  of  reconmiendations  to  the  subcommittee  on  the  proposed 
^H.R.30. 

I  would  like  to  let  you  know  from  the  onset  th^it  the  council 
views  the  proposed  bill  favorably.  A  .  great  deal  of  discussion  has 
been  heard  over  the  last  years  about  the  poor  health  of, our  math- 
ematics and  science  instruction  in  the  United  States.  Thie  National 
Assessment  for  Educational  Progress  has  indicated  a  decrease  in 
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the  mathoinatic  scores  of  our  secondary  school  students  nationwide 
and  the  CoUogo  Entrance  Examination  Board,  through  the  SAT, 
has  also  documented  a  decrease  in  scores  over  the  lost  20  y^ars. 

As  we  look  at  a  report  prepared  for  the  National  Science  Founda- 
tion in  1980,  companng  the  education  systems  of  the  United  States 
and  the  Soviet  Union,  we  find  that  the  Soviet  Union  produces  six 
times  more  individuals  in  the  engineering  fields  than  does  the 
United  States,  and  Japan,  with  half  the  population  of  the  United 
States,  graduates  as  many  engineers  as  we  do. 

A  number  of  factors  have  been  identified  as  responsible  for  this 
problem:  Teacher  shortages,  reductions  in  Federal  and  State  educa- 
tion funding,  competition  with  the  private  sfector  for  skilled  person- 
nel and  others,  including  general  student  dislike,  a  perception  of 
general  student  dislike  for  science  and  mathematics. 

Mr.  Chairman,  I  would  like  to  highlight  a  special  aspect  of  this 
growing  problem. 

Chairman  Perkins.  Go  ahead.  *    ^  i. 

Ms.  MCKknzik.  This  has  received  little  attention  in  any  of  the 
currently  proposed  math,  science  bills,  and  that  is  the  low  partici- 
pation rate  or  minorities  and  females  in  technical  fields. 

In  a  country  desperately  in  need  of  technical  personnel,  of  the 
approximately  2.7  miUion  scientists  in  the  Nation  in  1978,  only  1.5 
percent  were  black,  and  only  5.2  percent  wer^  female,  according  to 
the  National  Science  Foundation.  . 

This  low.  participation  rate  of  blacks  and  women  in  the  technical 
fields  can  be  traced  in  part  to  differences  among  the  groups  in 
graduate,  collegiate,  and  precoUegiate  training.  In  addition,  blacks 
and  women  who  serve  as  role  models  to  undergraduate  students 
continue  to  be  underrepresented  on  the  -  faculties  of  mathematics 
and  science  departments. 

Much  of  the  problem  begins  in  our  elementary  and  secondary 
schools.  Data  being  gathered  nOw  by  organizations  indicates  that 
city  schools  are  having  a  much  more  difficult  time  recruitmg  and 
retaining  math  and  science  teachers  than  other  kinds  of  school  sys- 
tems. We  are  often  filUng  ^lots  with  noncertified  instructors. 

New  data  are  also  emerging  to  show  that  the  tools  ,needed  to 
train  students  for  technical  fields  are  lacking  to  a  greater  extent  in 
poorer  school  districts.  Therefore,  we  are  facing  an  equity  issue  in 
instructing  our  young  people,  particularly  using  the  newer  technol- 
ogy. 

The  situation  that  I  have  outlined  has  substantial  implicatioiis 
for  city  schools  that  contain  large  populations  of  minority  youth 
and,  of  course,  we  are  well  aware  of  this  undeveloped  human  capi- 
tal. "  , 

The  new  legislation  will  only  widen  the  gap  betwa^en  poor  and 
nonpoor  schools,  and  consequently  between  poor  and  nonpoor  citi- 
zens if  we  are  not  very  careful. '  . 

There,  is  another  aspect  of  the  same  issue  that  has  national  im- 
plications and  involves  the  changing  composition  of  oul-  population 
and  labor  force.  The  National  CejMj^  for  Labor  Statistics  estimates 
that  between  1980  arid  1990,  the  S'^rall  faainority  school  age  popu- 
lation will  increase  by  4.9  percent,  while  the  white  population  will 
decline  by  9  percent.  By  1990,  the  youth  cohort  will  be  30  percent 
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minority  nationiillyp  and  in  StuU^e  such  aa  California  and  Toxatj, 
that  fluuro  will  roach  m  high  an  45  jMjrcont, 

At  the  flamo  tinio,  those  group«  movo  into  tho  labor  forco,  the 
markot  will  bo  asking  for  individuals  rnoro  highly  trainod  in  tech- 
nical skills.  If  the  United  States  is  to  roniain  competitive  in  tho 
now  technology  on  domestic  and  international  fronts,  then  a  larger 
share  of  those  who  have  not  participated  in  the  past  will  have  to  bo 
included. 

In  addition,  a  recent  report  by  Hal  llodgoaon  points  out,  and  I- 
quote,  'The  secure  retirement  of  today  s  45  year  old  white  worker 
will  be  increasingly  dependent  upon  the  economy's  ability  to  gener- 
ate jobs  for  higher  percentage  of  minorities  and  today's  youth," 

He  goes  ori  to  conclude.  Thus,  for  the  first  time,  wo  are  faced 
with  a  two-nation  perspective  on  educational  policy." 

The  Council  of  Great  City  Schools  has  a  number  of  general  rec- 
ommendations with  respect  to  this  issue,  and  I  will  summarize 
those.  I  indicated  alreaav  that  the  council  recommends  that  the 
new  proposed  legislation  be  favorably  reported  from  committee  and 
the  Congress  as  soon  as  feasible. 

Second,  the  council  recommends  that  tho  funding  for  the  math/ 
science  field  be  targeted  on  those  districts  with  high  need. 

Third,  tho  council  recommends  that  the  use  of  funds  under  the 
bill  allow  schools  to  establish  magnet  schools  or  magnet  pro-ams 
for  mathematics  and  science  and  computer  technology.  'We  will  not 
only  through  this  Recommendation  address  the  math/science  needs, 
but  also  assist  in  de^gregation  efforts. 

Fourth,  the  council  recommends  that  incentives  be  established  in 
the  bill  that  would  encourage  the  cooperation  of  local  public  school 
systems,  the  private  sector,  urban  universities,  in  designing  cur- 
ricula, filling  teacher  shortages,  and  guaranteeing  jobs. 

Fifth,  the  council  recommends  that  the  new  program  retain  its 
local  base,  that  is,  distributing  funds  through  the  States  to  local 
school  systenis  in  an  attempt  t!o  grapple  with  this'problem. 

And,  last,  the  council  recommends  that  the  bill's  resources  be 
used  predominantly  to  meet  the  goals  and  objectives  arrived  at 
through  local  planning  and  needs  assessment  identified  in  the  first 
year,  and  that  strategies  for  retraining  t^achera  to  close  .the  aippar- 
ent  shortage  be  detailed  in  such  plana 

The  council  would  like  to  commend  the  chairman  and  the  com- 
mittee for  its  leadership  in  addressing  this  national  problem  so 
swiftly.  The  Great  City  School  Council  stands  ready  to  assist  you  in 
this  effort. 

Thank  you  so  much. 

[The  prepared  statement  of  Floretta  McKenzie  follows:] 

Prepared  Statement  of  Floretta  McKenzik,  Superintendent,  District  of  . 

Columbia  Schools 

My  name  is  Floretta  McKenzie  and  I  am  the  Superintendent  of  the  Washington, 
DC,  Public  Schools.  It  gives  me  great  pleasure  to  appear  before  you  on  behalf  of  the 
Council  of  the  Great  City  Schools. 

As  the  Chairman  knows,  the  Council  is  an  organization  ^comprised  of  the  nation's 
larffest  urban  school  systems  including  my  own.  On  its  Board  sit  the  Superintendent 
and  one  Board  of  Education  member  from  each  district, 'making  the  Council  of  the 
Great.City  Schools  the  only  national  organization  so  constituted  and  the  only  educa- » 
tion  coalition  whose  membership  is  solely  urban.  The  Council's  membership  serves 
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hourly  5  million  Innor  city  you>jg  f»«oplo,  110  porcent  of  whom  live  In  fumilioii  receiv- 
ing public  ttiwliitttnce  itn<t  7l5  ixjrcfliit  of  whom  wrci  mlnofltU^ii. 

In  thU  t««illmony  I  would  like  to  "hura  with  you  ,tho.U)UncirB  ponijK)Ctlvo  on  tho 
Icwtio  of  imth  ttntl  twlenco  wluctttlofi  and  to  mako  o  number  of  recommendutlonii  U> 
the  8ubCommltl«M)  on  the  DroixxKMl  Emer«ency  Muthemutlca  nnd  Science  IMucutloii 
bill,  lUl  SW.  I  would  like  U)  utiUe  thnt  the  CJouncU  vlew«  the  pro|)oeed  bill  fuvorably. 

A  tfrciit  deiil  of  dlscumilon  hiia  biHsn  hoard  over  the  Intft  ymr  anno  ubout  th«  |KH)r 
heiilth  of  our  Science  and  Matheinfltic»  eatnblUhmont  In  the  United  SUtea.  The  evi- 
dence l«  Btralwht  forwnrd  ami  convincing.  T)f6  National  Aeneaamont  of  ICducatlonal 
Vrourvmn  htia  iihown  a  murkwl  decline  In  the  Mnthomatlc*  »coro8  of  secondary  wchoo 
BtudenU  nationwide,  and  the  CollcKe  Entrnnce  Knimlnntlon  Board  hun  re|K)rted 
Btoady  decrotoiHJM  in  Math  pcorea  over  the  Iftut  twoaty  yeum  on  the  Scholastic  Apti- 
tude TceU  (SAT).  ,     -  .       .  ,     ,  .  , 

The  problem  aoimim  worBii  In  comparison  with  other  countrlea  with  which  wo 
comiMste.  Japan,  for  inatance/whicli  haa  n  population  half  that  of  the  U.S^ 
atofl  ofl  many  engineers  iia  does  thiH  notion.  A  recent  fltudv  by  SRI 
International"  ahOwed  that  U.S.  olomentnry  Bchoola  devote  fewer  total  houra  of  in- 
struction to  Matbcmatice.  teach  fewer  studenta  in  theee  eubjecte  at  the  secondary 
grades  and  have  Um  woll-dovelo|)ed  technical  curricula  ihaix  does  the  U.S.S.U.  i  no 
problem  is  more  ei^idont  at  tho  post-secondary  level  where  the  Soviet  Union  gradu- 
aU>a  uftto  6  times  more  Individuals  in  the  engineering  fields  than  does  the  U.S. 

The  Bituatjon  in  the  U.S.  has  been  Hflted  as  partially  responsible  for  a  variety  of 
national  problems;  trade  deficits,  defense  manpower  shortages,  lower  productivity 
levels,  and  growing  pools  of  undevelo|>ed  human  capital.  ^ 

The  causes  of  the  new  shortngoa  in  the  Math  ftfid  Science  fields  have  been  placed 
-nt  the  doorstep  of  a  number  of  factors:  teacher  snortages,  reductions  in  federal  and 
state  education  funding,  the  competition  with  the  private  sector  for  skilled  person- 
nel, the  drain  that  the  rnilitary  puts  on  goods-producii^g  industries,  reductions  in 
monies  for  research  and  development  in  technical  fields,  the  lack  of  cooperation  be- 
tween schools  and  industry  on  the  skills  needed  for  fast-growing  occupations,  gener- 
al student,  dislike  for  Science  and  Mathematics,' and  othejs. 

Mr.  Chairman,  I  would  like  to  highlight  a  special  aspect  of  this  growing  problem 
that  hos  received  little  attention  in  any  of  the  currently-proposed  Muth/bcience 
billsi  the  low  participation  rates  of  minorities  and  females  \n  technical  fields. 

In  a  country  desperately  in  need  of  new  technical,  personnel,  minorities  and 
women- continue  to  bo  shot  out  of  scientific  fields  in  ordinate  numbers.  Of  the  ap- 
proximately 2.74  million  scientists  in  the  nation  .in  1978,  only  1.5  percent  were 
Black  and  5.2  perce.nt  were  female  according  to  the  National  Science  Foundation.* 
These  percentages  werp  reached  after  a  25  jpercent  increase  in  the  participation  of 
racial  minorities  between  1974  and  1978  and  a  32  percent  increase  in  the  participa- 
tion of  women.  Even  within  the  scientific  fields.  Blacks  receive  an  average  salary 
that  is  almost  10  percent  less  than  Whites.  In  combination  with  the  present  20  per- 
cent unemployment  rat^  for  adult  Blacks,  a  large  number  of  racial  ipinorities  and 
women  are  being  excluded  from  a  chance  to  break  onto  one  of  the  scientific  or  tech- 
nical occupations.  )  '    '      .  .    ,    .    .  r-  ij 

This  lower  participation  rate  of  Blacks  and  women  in  the  technical  fields  can  oe 
traced  in  part  to  differences  among  the  groups  in  graduate,  collegiate,  and  pre^oile- 
giate  training.  In  1979,  Blacks  earned  6  percent  of  the  Bachelor's  degrees  in  the  sci- 
entific fields,  4  percent  of  the  Master's  degrees  and  3  percent  of  the  Doctorates.  By 
contrast.. about  11  percent  of  high  school  graduates  are  Black  and  50  percent  are 

At  the  collegiate  level,  only  9.3  percent  of  the  total  higher  education  enrollment  is 
Black,  and  nearly  37  percent  of  all  Blacks  in  college  were  in  tretditionally  Black  Col- 
leges or  in  two-year  colleges,  which  tend  to  have  t^vfer  financial  resonrces  than 
other  higher  educational  institutions.  Studies  of  career  and  academic^  paths  for 
Blacks.and  Whites  at  the  collegiate  level  indicate  that  ^Blacks  continue  to  favor 

'  hefcdth  and  Wial  science  tracks  while  Whites  favor  more  technical  fields.  In  addi- 
tion. Blacks  and  women  who  could  serve  as  role  models  to  undergraduate  students 
continue  to  be  underrepresented  on  the  faculties  of  Mathematics  and  Science  de- 

'  partments."  ^  : 

»SRI  International.  "A  Summary  Report  on  the  Educational  Svgtems  of  the  United  States 
and  the  Soviet  Union:  Comparative  Analysis/'  prepared  for  the  Nalftnal  Science  Foundation; 
Washington,  D.C.,  1980.  '     .     ,  ,„  .. 

*  Cited  in  Scientific  Manpower  Commission.  'Trofeseional  Womenjand  Minorities:  A  Manpow- 
er.Data  Resource  Service.**  Washington,  D.Q..  April  1982:  Table  G-WF-37.  p.  100. :  . 
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'  MiSch  of  the  problem  iHsglns,  however,  at  the  elementary  M,  secopdMy  W^ 
.leverTl.eNa^^^^^^^^ 

Ijitinn  students  take  fewer  coutsefl  in  Algebra  and  Geometry  tl»n  aojT*."*if°;iJ»"° 
a^^^niSS  W  fewlr  &^Tho^^^  classes^  addition .  f^wer. 

XoriS^ud^nte  t^e  the  advanced  portion  oRthe  SATs  whij^J^res  are  often 
needed  for  adEftisBion  into  science  majors  at  the  <»MS??,r.^^'\.    '    ^.  ;■  L^iLsb  c„'k. 

TKe^cXsL  of  these  disparities  are  varied,  some^thm  the  puryie^-rfjlus  Suh.. 
r^mmit^^d  somTnotT tonal  and  gen^  ,f 
f^StebS  sSc^role  b  wlioliQiet^  accepts  for  Which  oca^paUorts.  A  m^or  ,J 
S^tTtr^proSffie^er.  is  one  S 
.toTated  in  school  systems  with  the  poor&t  finMCialjt^m|e^ 
terns  that  comprise  the  Council  of  the  Great  City  SchwE^fiiabo^jBS  per^^ 


affthe"Black'Wi'Latino  students  in  the  nation,  and-  '«>f^m^'^^^J^J^MZ^C-  • : 
brink  of  in&lvency.  Data  beiig  gathered  now  by  ^^^"^^^^^tMtS&zWt/ 
city  schools  are  having  a  much  more  difficiJt  time  recruitmg^^ 
Science  teachers  than  oUTer  kinds  of  school  system^      ^^^iWl^^.^^^^  ' 
with  nonwrtified  instru^re.  and  have  older  more  outnlated  S|ence  text'^^^be- 

'=*z::^£^i$^iSingth9^^ 

b[e  to  AmeriKrtiool  chUdren.  but  that  schools  with       1"^^*.  "^Sh 'fS^  " 
dren  in  poverty  have  substanUalb'  f ewes  microcomputers.  thM:.schoofe.  OTth 
-  •    "  Le  c&rt).  The- Educational  Research  Service^  haft  found.  Aat  »  . 

^"T  coi&puters  avaUable  fo^  instructional  use  than-otter  kinds  of^  -, 
vVpwh  survey  of  its  membership  also  finds^at  the  (^ty.  schM^^^^ 
rspend  it^  new  Chapter  Amonies  on  microbofep^rs  thag  othej  ; 
differing^and  cpnflicting  needs.  '  .,■ 


^such  child 
(-achooft^h: 
tricts  - 
are  less 
schools 

■  •  A 
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The  situation  that  we  have  outUned  fias  subtj^i^tial  implications  for  city  schools 
that  contain  such  large  proportions  of  minority  ycftith.  Our  fear  is  that  the  new  leg- 
islation will  only  widen  the  gap  between  poor  and  nonpoor  schools,  and  con^^uent- 
ly  between  poor  and  ndnpoor  citizens.  ^  v 
^  There  is  another  aspect  of  the  same  issu^  however,  that  has  national  implica- 
tions, and  involves  the  changing  compositioiKof- our  population  and  labor  force 
needs.  Th^'  National  Center  for  Education  Statistics  estimates  that  between  1980 
and  1990  the  overall  minority  school  age  population  will  increase  4.9  percent  while 
the  White  will  decline  9.0  percent  By  IW  the  ^uth  cohort  will  be  30  percent 
nority  nationally,  and  as  nigh  asj  4 5  percent  "lA  some  states  like , California  and 
T^xas.  Enrollment  in  private  two-year  colleges  and  four  year  colleges  ia  expected  by 
NCES  to  drop  by  the  late  19808  while  the  enrollment  in  two-year  public  institutions, 
whiere  many  minority  students  attend,  will  remain  tonstant.  In  general,  the  student 
cohprt  will  increasingly  be  from  minority  backgrounds,  from  sirigle-parent  families 
(normally  female-headed),  and  others  t}iat  have  traditionally  had  lower  participa-, 
tion  rates  in  society's  benefits.  ^liv^*  ,        t  ,l 

At  th^  same  time  that  t^iese  groupp^^flSove  into  the  labor  force,  the  market  will  be 
asking  for  individuals  more  highly  t'raihled  in  technical  skills.  The  Monthly  Labor^ 
Review  estimates  that  the  most  rapidly  growing  occupations  in  the  19808  will  be  in 
the  high  technology  fields:  data  processing  m^hanics  (148  percent  increase  by  1990), 
computer  analysts  (1.08  percent),  programmers  (74  percent),  computer  operators  (88 
percent),  and  office  machine  service  personnel  (81  percent).  -  . 

If|  the  United  States  is  to  remain  competitive  in  the  new  technology  on  the  donies< 
tic  and  international  fronts,  then  a  larger  share  of  those  who  have  not  participated 
iii^he  past  i?nll  have  to  be  included.  In  addition,  a  recent  report  by  Harold  Hodgkin- 
son  of  the 'National  Institute  of  Independent  (Colleges  and  Universities  pointe^out 
that  "The  §^ure  retirement  of  today's  45-yearK)ld  \mte  worker  will  be  increasingly 
^'  dependelft  upon  the  economy's  abiuty-to  generate  jobrf^for  a  higher  percentage  of 
minorities  among  today's  youth."  He  goes  on  to  conclude  that  'Thus,  for  the  first 
time,  we  are  faced  with  a  'two-nation'  perspective  on  educational  policy  .  • 

The  (Council  of  the  Great  City  Schools  has  a  number  of  general  recommendations 
for  the  modifications  of  H.R.  30  but  pleads  with  the  (Committee  to  take  serious  con- 
sideration'of  the  issu^  raised  here  and  to  continue  to  press  for  legislation  aimed  at 
improvmg  Math/Science,  capabilities.  -  * 

^      COUNCIL  RECOMMENDAtlOKS  FOR  H.R.,  30 

1.  ThefCouncil  recommends  that  the  new  proppBed  legislation  be  favorably  report- 
ed from  Conomittee'and  the  Congress  as  soon  as  is  feasible. 

2.  The  Council  recommends  that  funding  for  the  Math/Science  billbe  targeted  on 
districts  with  high  need.  We  would  recommend  that  fimdi^  for  the  entire  progrMn 
be  based  on  a  national  formula  similar  to  that  under  Chapter  1  (ECIA)^Jmd  tn^t  the  . 
25  i^i^nt  set-aside  for  in-state  distribution  be  determined  by  a  Congresioh^y-set  ^ 
formula^.for '  schools  with^' the  high^  concentrations  of  needy  childrien.^The  most 
recent  legislation  that  allowed  the  Secretary  of  Education. to  establish  criteria  for 
the  distributions^f  funds  was  Chapter'  2  and  the  result  was  severely  detrimental  to 
poor  and  urban  school  systems.  ^  -  i.  ^ 

3.  The  Council  recommends  that  the  use  of  funds  under  thfe^bill  allow  schools  to 
establish  magnet  schools  or*  magnet  programs  for  Mathematics,  Science,  and  com- 
puter techn^oj^.  Among  the  many  problems  of  the  urban  schools,  the  issue  of 
school  desegr^ation  continues  to  be  paramount.  One  possible  strate^  for  address- 
ing both  desegregation  and  Math/Science  needs  would  be  to  design  open-enrollment 
specialized  progprams  in  city  schools  that  would  enhance  the  curricula  and  would  at- 
tract students  of  all  races  throughout  the  metropolitan  area.       '  * 

4.  The  Council  recommends  that  incentives  be  established  in  the  bill  that  would 
encourage  the  cooperation  of  the  locial  Jiublic  school , system,  the  private  sector,  and 
the  urban  universities  in  designing  i^triciila;  filling  teacher  shortages,  and  guaran- 
teeing jobs/New  pilot  programs  in  Washiiigton,  Boston,  and  Milwaukee  are  moving 
in  this  direction  and  might  provide  excellent  models  for  the  legislation.  The  private 
sector  has  been  particularly  instnimentat  jri  designing  techniwd  curricular  in  some 

'  cities  that  would  match  the  needs  of  lo^^ietaployers.  .  ,. 

5.  The^Council  recommends  that  tKe  hew  program  retain  its  local  base,  i.e.,  dis- 
tribute funds  through  the  states  to  local  school  systems  that  are  now  attempiting  to 
grapple  with  the  problem. .  ; 

"    6.  The  Council  recommends  that  the  bill's  reaourcers  be  used  predominantly  to 
meet  goals  iand  objectives  arrived  at  through  local  pj^mning  and  needs  assessments 
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identifled  In  the  fim  year,  and  that  strategies  for  re-tr^dning  of  teachers  to  close  the 
apparent  shortage  be  detailed  in  such  plans.  We  believe  the  bill  should  focus  on 
problem  identification  at  the  local'level.  a  V 

The  Council  would  like  to  commend  the  Committee,  and  its  esteemed  Chairman 
Carl  Perkins,  on  the  leadership  it  has  taken  in  addressing  this  national  problem  s<^ 
swiftly.  Our  office  stands  ready  to  assisjiiVou  in  any  way  as  the  bill  works  its  way 
through  Congress.  ■:'  .^'■(^k'^h' 

Chairman  Perkins:  Th&nk  yott  very  nauch.  ^ 
We  will  go  on  now  to  Mrs/  Joanne  Goldsmith,  president  of  the 
National  Associatibn  of  StatjB  Boiairds  of  Education.  We  are  glad  to 
welcome  you  Kere  this  rporning;'^^P^        in  any  manner  you  prefer. 

STATEMENT  OF  JOANNE  T;  GOLDISMITH,  PRESIDENT,  NATIONAL 
ASSOCIATION  OF  STATE  BOARDS  OF  EDUCATION 

Ms.  GoLDSMrTH.  Thank  you^  Mr.  Chairman.  It  is  nice  to  be  here 
this  morning,  Mr.  CH  of  the  committee,  and  dis- 

tinguished panel  mfembers  and  old  friends. 

My  name  is  Joanne  Goldsmith,  I  dm  president  of  the  National 
Association  of  State  Boards^  of  Education,  which  represents  educa- 
tion policymaking  bodi^  in  n0^^  States,  the  District  of  <3olum- 
bia,  and  U.S.  trust  territories  if  fito  als  Maryland 
State  Board  of  Educiitidri.  :  ":^^^        ^  /         /  V 

I  am  extremelyMeasedvto  be  her6  tpa  morning' £mdr  have  th^6  op- 
portunity to  testifir  on  bcihalf  6^^  30, 
the  Emergency  Matheimktics  flihd  Scieijdfe  jfeduc^tion  Ac>.  -  ' 

I  would  bei^nj  Sir,  ^^C^  h&iitoy  ?n^^^ 

of  the  word  "emergency;.- '  Although  talk  thesei  days 

about  the  needb  to  fireptare'the  coirun^  the  increa^ 

ingly  technical  knd  scifen^ific  \j^iDfld'^i^^^^  will  Jive  and  • 

'work,  we  have  yet>tQ  baqk  upf^u^  wordfe  witii' deeds.  Kjve  do  not 
act,  and,  act  sWiftljr  siiid  ^vi^^  we  wiUSforfeit  our 

/future.  •  /■■"-■I       ^'  T:' '  y 

I  am  reluctant  to  !recite  t<5  °J<>re  th^amiliar  utmiy  of 

the  sorry* state  of  oiir^pi^i^biaratibn-^  the  severe  shortages 

of  qualified  mathem^ticsJ>iscieMf^^^^^^  teacheiis,  the  use  v^ 

in  many  States  ofiunqtialifieiffi^p^ 

avaxlabfe,  the  loyef^i*;  achieve;ipent  oC  American  students  in  science 
and  .math  compare  \ritlf5^^6ui'  (iduriterpaji^  in  the  Soviet  ^ 
Japan,  and  other ^atioridiJ^H^fpressing  rie^ 
and  the  miUtaiy  fpr^  n^  scientiiicall^  trfluned 

.  youtK.  .    :''C^f'fif^^:h  '     ■  '  - 

To  document  thija  m^urbing'^trend,  1  am  attaching  evidence  at 
the  end'  of  my  state^^t 'for  your  perusal.  By  now,  nobody  should 
need  con vincing  .  that  tiie  prob^  are  facing  is  a  very  serious 

one.  We  know,;  for ;i|wt^^  in  the  State  in  which  I  live,  last  year, 
this  past  June)  we/girsidu^tM  only  eight  math  teachers,  only  six  of 
v^hoin  were  going  to  :enter  inlj)  the  public  school  system  to  teach 
mathematics-  TTiat  is  Jfi^  when  we  look  al'oimd  the  Natioii 

and  look  atf  thd  riuii^fs  and  t^^  J  »r 

/  The  question  is;  whether  will  have  the  will  and  the  wisdom  to 
act  and  tb;act  togethier  Sait^  all  levels  of  government,  Washington,  the 
States,  tiiie  local  school?systems.  We  believe  we  must  work  together 
in  brder^to  rieverse  this^trend  once  and  for  all,  ' 


\ye  know  that  a  number  of  States  have  fiJi^adyiM||^^moye 
seriously  on  thiB  problem.  Your  own  State  of  Kentl^^BHprChair-'  • 
^  man,  hasgcreatea  a  student  loan  forgiveness  proilfiP^ 

future  science  and  math  teachers.  Other  States  navfe' begun  reform- 
Mjig'cuiTiculums,  fonning  regional  cooperatives  to  slmre  0iich  mate- 
^^als  as  computer  software*  progriams  and  creating,  sunurier  insti- 
for  instructors  in  math  and  science.     :  • 
:,  M*i|Jy  local  school  systems  are  also  taking  whatever  steps  their 
':biSigets  permit  to  meet  this  challenge,  and  we  know  that  it, is  very 
diffidult  for  them.  " 
,  >    The^^dimensions  of  the  pt'oBlenif  and  the  consequences  for  our  na- 
^tional  economy  and  our  national  defense  far  transcend  the  capaoi:  . 
ties  or  the  responsibilities  of  any  one  State  or  local  school  system. 

We  believe  tne  need  for  math  and  science  teachers  is  a  national 
problem,  an  even  larger  one  than  has  been  generally  imagined.  It 
must  be  remembered  that  in  the  area  of  trained  personnel,  we  are 
not  merely  talking  about  the  mmediate  needs  of  the  schools;  we 
are  talking  ab(mt  the  competing  needs  of  business  and  our  defense 
establishment,  bbth  military  and  civilian.^  ' 
It  is  now  commonplace  across  the  Nation  for  the  best  mathemat- 
ics and  science  teachers  to  be  lured  away  from  the  classroom  by 
business  and  industry,  adding  to  the  already  severe  shortages  in 
ith^  schools.  > 

'  We  must  train  enough  people  for  both  the  teaching  profession 
and  for  business,  industry,  'and  the  jnilitary^  W6  believe  we  must, 
because  if  we  do  not,  we  will  be  limiting  our  investment  in  our 
future,  and  we  will  not  have  a  guarantee  of  a  future  life.  We  really 
think  that  we  are  guai^anteeing  ourselves  to  failure  if  we  do  jibt 
work  with  business  . and  industry  with  our  teachers  of  science  arid 

'  -math.   -  ^  ' i         ■:■  /  •'"^''■•'vv' 

We  believe  it  is  essential,  therefore,  to  begin  a  substantial  Feder- 
al investment  in  this  area.  We  recognize  that  in  light  of  current 
Federal  budget  restraint,  it  is  unrealistic  to  expect  this  investment 
^\  which  will  ,eVentually  require  billions  of  dollars  to  be, forthcoming 
'  dl  at  opce,  but  v^e  can  make  a  decent  start  this  yeaf  at  the  Federal 
evel.  /  ■  .      -v^^v-'-..-' .  r         -^jLi-  ' . 

I  therefore  >yish„  on^behalf  of  NASBE,  t^  you,  Mr. 

Chairman,  fd^^  the  e^^tial  begiM  by  your  meas- 

ure. If  enacted,  as  I  lifeliev^Jit  niust  be,  it  can  provide  the  kind  of 
momentum  necessary  to  stfiyrt  the  whole  country  moving  in  the ' 
right  direction,  and  hopefiiUy  f ead  to  the  larger  Federal  investment 
tlmt  will  be  needed  to  achieve  the  exceUence  that  we^beUey^  we 
can  attain.  >  ^  . 

Your  immense  "stor^^of  expertise  in  the  education  area  shows 
quite  clearly  in  this  bilfl  iTie  measure  coverS^  almo&t  eyery  area^of 
critical  need  related  to  science,  math  and  cot^fcuter  instruction.  '^'^^ 
All  the  permissible  funding  areas  are  vital:  JFresh  training  for<ex^ . 
isting  math  and  science  teachers,  congressional  scholarships  to  - 
help  attract  outstanding  new  teachers,  the  promotioh  of  computer^ 
literapy,  assistance  in  acquiring  ney^  equipment  and  many  addition- 
al efforts,  all  of  which  are  essential. 

I  would,  however,  raise  one  question.  Given  the  very  linaited 
funding  necessarily  proposed,  is  it  wise  to  spread  the  aid  so  thinly 
amo^g  every  school  system  in  each  State?  Or  would  it  be  more  ef- 
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fective  to  allow  States  to  concentrate  the  funds  where  they  are 
most  urgently  needed  and  where  they  can  produce  the  most  re- 
sults? 

At  the  elementary  and  secondary  level,  for  example,  the  measure 
would  authorize  a  maximum  allocation  of  $250  million.  Of  this 
sum,  $178  million  would  have' to  be  divided  among  all  local  school 
systems  according  to  a  formula  based  on  student  population.  ^ 

With  approximately  16,000  school  districts  in  the  Nation,  this 
means  that  an  avferage  school  district  would  receive  little  more 
than  $11,000. 1  need  scarcely  say  that  $11,000  would  not  allow  that 
school  system  to  accomplish  much. if  anything.  ,  . 

In  addition,  a  maximum  of  about  $60  million  wpuld  be  distribut- 
ed according  to  regulations  established  by  the  Secretary  of  Educa- 
tion/If  this  were  divided  among  all  school  districts,  it  would  mean 
an- average  of  only  $3,750  more  per  school  district. 

The  BOje  criteria  for  these  regulations,  again,  ib  student  popula- 
tion with"  the  number  of  children  from  low-income  families  the  only 
example  pited.  Neither  of  these  provisions  appear  to  have  as  its  pn- 
maiy  cbiSsideration  .the  areas  of  each  States  with  the  most  crucial 
needs.  *  *  ■      ~  * 

In  which  areas  do  employers  have  the  most  pressing  need  for 
mathematically  and  scientifically  trained  graduates?  I  understand 
full  well  the  commendable  desire  to  see  that  no  local  school  sys- 
tems are  neglected,  and  ^rticularly  that  disadv£mt|ged  students 
are  not  shortchanged.  ,ti^Sf^  ^ 

Indeed,  if  it  were  possible j  I  personally  would  like  to^see  assur- 
jances  that  female  students  who  have  been  too  often  dtecouraged^ 
from  entering  scientific  fields  will  ^also  receive  equitabl^reatin?^^^^ 
under  the^  act.  .      M^fj  ;^^ 

The  National  Center  for  Education' Statistics  ^^^^m^  i^^ 
pie,  that  only.26  percent  of  female  high  school  stud(E»^f  mMh-. 
ematics  for  ^/^r  more  years.  Yet  women  will  mak^  /Up 
^  two-thirds  of  new  workers  entering  our  increasingjy|iech 
^  ent^  work  force  in  this  decade. 

Qhairman  PtauoNS.  Let  na^Mgl^P*^^st  a  mometfl^^^v  ^ 

Ms.  G6u)auiTH.  Ye8i,8iTl^;:^y^^^  ■  V  mi'xi 

Chairman  Perkins.  I  dimM^  of  the  members^  will  .take 

exception  to  what  I  am  g(ffiS^ti^^^1^  vari- 
ety of  viewpoints  about  tl#a#i«w'^^*^^^^^^?^^  funds,  bemuse 
there  is  such  a  Uttle  a(ffi^0a:*^lOT^:  i^ 

boards  to  make  the  aU6<*attbk8":i?^^  aiid  I  take  it  that 

the  lady  preceding  you  frondf^^i  Gf  eaters  her 
correctly,  she  said  that  eVOT[ '^^OOi^dtildl^^^^^ 
'  to  the  inner  cities.      -  /• 

Now,  how  can  we  recbnciLe  this  difference  between  you  two 
ladies  sitting  right  there?  Why  don't  you  express  yourselves—^ 

Mr.  tjOODLiNG.  You  do  not  nave  to  ston  at^two  ladies.  You  can  go 
right  down  the  line^and  ask  all  three  l^^^i^ixg  together. 

Chairman  Perki^^s.  All  three  ladies  want  to  com-' 


ment  on  it,  just  briefly.  .     .     ,  ^^^m^r^.^     ,  -  ^  r 

'  jis.  GoLDSMrrH.  They  claim  that  f(k)l8''fUBh  m  where  angels  tear 
to  tread  and  I  will  attempt  an  answer.    \  x'  ^  / 

We  think  that  the  State  boards  of  education  hiave  constitutional 
responsibility  for  looking  at  total  education  responsibilities  m  eadb 
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State.  We  think  that  there  can  be  an  equitable  formula  that  v/ill 
take  into  account  the  needs  of 'each  school  district,  including  cer- 
tainly the  large  cities. 

We  think  that' it  can  be  worked  out,  taking  advantage  of  student 
counts  similarly  to  what  we  are  doing  with  chapter  I  and  chapter 
II  of  the  block  grants  where  we  are  in  some  ckses  giving  weighted 
numbers  to  handicapped,  to  disadvantageqiy  We  obviously  would 
like  to  include  women  and  minorities.  We  thitik  equitable  formulas 
at  the  State  level  would,  in  fact,  give  us  some  maneuvjerability. 

-Frankly,  $1,000  for  in-service  in  a  small  school  district  is  not 
going  to  give  us  an  awful  lot  of  milage.  We  do  not  think  that  there 
is  one  way  to  teach  young  people.  With  all  due  respect  to  comp\^ter 
teaching,  we  think  you  need  a  classroom  teacher.  We  do  not  think 
$11,000  is  an  adequate  salary  for  a  teacher.  We  think  working  to- 
gether with  our  economic  development  people,  we  can  develop  

Chairman  Perkins.  Ms.  McKenzie  said  the  opposite  there  a  while 
ago.  Let's  let  the  lady  from  the  Greater  Cities  comment  on  that 
just  briefly  and  we  will  let  you  go  ahead  and  finish  your  testimony. 

Ms.  McKenzie.  Thank  you  so  much,  Mr.  Chairman,  very  briefly, 
the  council  recommends  that  funding  for  the  math/science  field  be 
targeted  on  districts  with  high  need.  So  I  guess  we  are  closer  to 
Mrs.  Goldsmith's  point  of  view,  in  that  these  decisions  should  be 
based  on  assessment  and  planning.  So  we  believe  in  targeting  to 
highest  needs. 

Chairman  Perkins.  Go  ahead,  finish  your  statement. 

Ms.  GOLDSMFTH.  Thank  you,  Mr.  Cl;i^nnan. 

I  forgot  where  I  was.  I  think  Itwas  saying  that  rather  than 
spread  so  thinly  that  every  district  would  receive  very  little,  we 
think  it  would  be  better  if  States  cOjuld  target  the  funds  now  for  the 
districts  most  in  need.  This  wotfld  iiot  only  promise  better  results, 
it  would  also  permit' miich  better  coordination  of  the  Federial  aid 
with  th^  State  s  own  efforts. 

^Ioreover,  States  are  in  the  best  position  to  po<)I  J&hds  for  two  or 
more  districts.  I  would  like  to  emphasize  t%#ife^,the^bill  were 
bhanged  as  we  proposed,  we  would  also  urge  thaj^a#$2ipnj8id,er£^^  i 
be  given  to  the  special  needs  of  the  dhs^^VBX^^ci^  women^  the 
handicapped,  andvlanguage-mmority  students,  an^  this  be  re-, 
quired  by  statute  or  regulation.  .  ^Z  '.  ^5  V 

The  State  boards  of  education  are  eager  to  do  weir  part;  iii"  this  ^ 
crucial  national  effort,^  and  I  would  remind  you  that  the  States* 
'which  have  the  constitutional  responsibility  for  education  have  a 
remarkable  record  in  inee ting  national  emergencies. 

During  World  War  n,  under  the  National  EflSergency  Production^ 
Act,  State  Departrnent  of  Education  received  more  than  $300  m^,\ 
lion  from  WasIf^PJ^n,  a  far  larger  sum  in;- those' (^ays,  to  traijn^i 
workers  for  defetfse-related  industries.         -  *  ^\ 

•Between  1940  and  1945,  this  emergency  action  produced  ^xi-.^^^^^ 
tonishing  7.5  million  skilled  workers,  popularly  ' symbolized  by'  ^; 
''Rosie  the  Riveter,"  and  I  know  most  of  us  remember  her. 

Mr.  Chairman,  on  behalf  of  NASBE  and  the  State  boards  of  edu- 
cation, L  want  to  thank  ybii  fqr  the  opportunity  to  be  involved  with 
you  this  rnorning.  We  think  you  have  tackled  a  very  crucial  issue: 
It  is  clear  that  there  .are  differences  in  hoy\r  we  fund  it,  but  there^^ 
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are  no  differencea  in  the  uhderstanding  of  the  need  for  funding  and 
to  move  ahead  with  the  kind  of  legislation  you  propose. 
Thank  you  so  much.  , 

[The  attachment  to  Ms.  Goldsmith  s  statement  follows:] 

[From  th«  NaUonal  Aasodatlcoi  of  State  Boards  of  Education]  ' 

Attachment 

1  "ClHBsroom  Crisia  in  Science  and  Math,"  Paul  DeHart  Hurd,  Professo?  of  Edu- 
cation, Stanford  Univeraity,  Chemical  and  Engineering  News,  July  19,  1982:  Cur- 
rentb^,  for  example,  only  34'percent  of  U.S.  high  school  graduates  have  completed 
three  years  of  mathematics:  only  8  percent  have  taken  calculuB,  which  is  taught  m 
only  81  percent  of  U.S.  high  schools.  Fewer  than  20  percent  of  the  graduiftfes  have 
haa  three  years  of  science.  Most  seniors  have  had  a  course  in  biology,  but  only  19 
percent  have  had  physics."  ^  .  .  .  r 

2  '^Classroom  CWsis  in  Science  and  Math,  Sarah  E.  Klem,  retiring  president  of 
the  National  Science  Teachers  Association,  Chemical  and  Engineering  News,  July 
19,  1982:  '*She  cited  a  1981  survey  of  state  science  supervisors  by  Trevor  Howe  and 
Jack  Gerlovich  of  the  University  of  Iowa  Science  Education  Center.  That  survey, 
based  on  the  response  from  43  states,  disclosed,  a  'critical  shortage*  of  chemistry 
teachers  in  10  states  and  a  'shortage*  in  27.  For  physics  and  math  teacher?  the  situ- 
ation was  even  worse.**  „         „       ,     ^      r.\  ■'^^^^i}^''-    -^'i^-*^  1 

3.  "Math,  Science  Teachers  Are  m  Short  Supply;  One  Solutionf'MQney;?- National 
Science  Teachers  Association,  the  Wall  Street  Journal,  December  21,  1982:  -  Accord- 
ing to  the  National  Science  Teachers  Association,  43  states  reported, shortages-  of 
math  tochers,  42  were  short'of  physics  teachers  and  25  percent  of  the  math  and 
science  teachers  surveyed  by  the  association  said  they  were  planning  to  leave  teach- 
ing for  better  paying  jobs  in  industry.**^  -  ,  \  ,  ^  «  . 
*  4.  Education  USA,  January  10.  1083, 'report  from  the  National  Academy  of  Sci- 
ence/Niational  Academy  of  Engineering:  "The  academic  preparation  of  science  and 
math  teachers  typically  does  not  include  the  courses  they  need  to  do  a'good  job  of 
teaching  in  high  school.-  University  science  departments  and  schools  of  education 
must  recognize  thefr  responsij^ility  m  reforming  teacher  education.** 
.    5.  Education  USA,  January  10,  1983,  report  from  the  National  Science  Founda- 

*^^ilo8t  teachers  are  dissatified  with  community  attitudes,  treatment  of  education 
b^^^  media,  student  attitudes  toward  learning  and  status;  ,  • 

"About  67  percent  of  the  teachers  said  they  needed  help  in  getting  information 
about  new  instructional  materials,  but  only  half  received  any  assistance.  Mainte- 
nance of  equipment  was  the  most  frequently  cited  (60  percent)  need; 

"Availability  of  lab  assistants  or  paraprofessionals  and  money  to  buy  supphes 
were  seen  as  m^or  needs;  '    ,  .  ^.  • 

"Math  teachers  said  the  lack  of  materials  for  mdividualizmg  instniction  was  their 

^^^^ienoe  teachers  perceived  threes  serious  problems:  inadequate  facilities,  ^  not 
enp\igh  funds  to  buy  equipment  and  supplies,  and  a  scarcity  of  materials  for  individ- 
ualizuig  instruction;  and  ,      ,  ,  i-/-  j«  ^  ^ 

"Only  22  percent  of  elementary  school  teachers  feel  yery  well  quahfied  to  teach 
science,  ancf  16  percent  feel  "not  well  qualified.**  Sixty  percent  feel  'adequately 

^^^American  Federation  of  Teachers  Preliminary  Report  on  the  Math/Science 
Teacher  Shortage.  "The  number  of  newly  issued  certificates  beirg  issued  m  New 
York  State  are' going  down  dramatic^y.  For  example,  between  1975  and  1979,  the 
number  of  newly  issued  certificates  declmed  by  the  following  percentages:  Math— 69 
percen^^^^^blpj^^S --i^^  Chemistry— 54  percent;  Physics— 50  percent,  and 
EdrtH  Sciehc^-f^  '  j  ^ 

7>I^?A  Summary  .Report  on  the  Educational  Systems  of  the  Uiuted  States  and  the 
Soviet  trnioh:  0Miiparative  Analysis,**  Catherine  P.  Ailes,  Pranas  W.  Rushing,  Na- 
tional Science  Fdimdation,  February,  1982:  "Science  and  the  development  of  critical 
thinking  skills  in  social  studies  arid  math  have  assumed  a  low  priority  in  the  think- 
ing of  school  administrators.  An  increased  emphasis  on  the  basic  learning  skula, 
Buch  as  reading,  arithmatic,  and  spelling,  is  preempting  time  previously  available 
for  the  study  of  science,  social  studies,  and  mathematical  concepts,  especially  in  ele- 
mentary schools.  The  NSF  case  studies  observers  found  that  in  mijst  schools  natural 
sciences,  mathematics,  and  social  science  incuiry  were  seen  as  having  a  rather  lim- 
ited value  for  the  student  body  at  large,  and  that  providing  a  strpng  Kr-12  program 
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in  scionco  for  thoao  otudonts  who  will  bocome  the  nation's  future  Qcibhtists  was  not 
a  high  priority  in  most  of  the  school  systems." 

8.  Mathematics -Teacher,  March  1981:  "More  than  6,000  of  the  schoors^  districts 
have  "no*  certified  math  or  science  teacher  at  a  time  when  we  are  emphasizing  those 
Bubjects."  The  same  article  reports  that  Dallas  had  150  current  vacancies,  most  of 
which  y/ere  in  math,  science,  industrial  arts,  and  special  education  at  the  secondary 
level." 

9.  "The  State  of  School  Science."  The  National  Research  Council,  June  1979:  "The 
Soviet  secondary  school  curriculum  is  quite  accelerated  in  science  and  math  as  com- 
pared to  U.S.  high  schools.  The  entire  school  population  is  exposed  to  the  math-sci- 
ence oriented  curriculum  in  Soviet  secondary  schools  rather  tnan  only  selected  stu- 
dents as  is  the  cose  in  the  United  States.  Thus,  in  geniSiral,  the  Soviet  secpndAnr 
6chool  graduate  has  a  for  better  training  in  math  and  science  than  does  his  U.S. 
counterpart." 

10.  "Education  for  a  High  Technology  Elconomy,"  Material  prepared  for  National 
Governors'  Annual  Meeting,  August  8-10,  1982,  by  the  Education  Commission  of  the 
States:  . 

"Between  1960  and  1977,  the  proportion  of  public  high  school  students  enrolled  in 
science  and  mathematics  courses  aoclined;  the  number  of  students  enrolled  in  sci- 
ence declined  from  60  to  48  percent; 

"Despite  recent  increases  in  mathematics  and  computer  science  enrollments,  one 
half  of  all  high  school  graduates  in  the  U.S.  take  no  mathematics  or  science  beyond 
the  tenth  grade; 

"Mathematics  and  science  achievement,  as  measured  by  successive  national  as- 
sessments thrughout  the  1970's  have  shown  a  steady  decline.  This  decline  has  been 
least  for  9  and  13-year-old  age  groups  with  increasing  deficits  for  17-year-olds; 

"The  effect  of  insufHcient  quality  of  mathematics  and  science  preparation  in  the 
elementary  and  secondary  schools  is  revealed  by  the  fact  that  remedial  mathematics 
enrollments  at  4  year  institutions  of  higher  education  increased  72  percent  between 
1975  and  1980 — compared  to  a  7  percent  increase  in  toted  student  enrollments  for 
the  same  period;  and 

"Scores  on  the  Scholastic  Aptitude  Test  (SAT)  for  approximately  one  million  col- 
lege-bound students  have  declmed  over  an  18-year  period  through  1980.  The  mean 
score  in  mathematios  dropped  from  502  in  1963  to  466  in  1980." 

11.  "Education  "fbirtflligh  Technology  Economy",  material  prepared  for  the  Na- 
tional Governors'  Aiihual  Meeting,  August  8-10,  1982,  by  the  Education  Commission 
of  the  States.  Material  cites  a  deficiency  in  the  m^th  and  science  areas  due  to  lack 
of  educational  goolsfi^qng  various  state  education  agencies  £ind  negative  attitudes 

-of  students.  This  is  h^hllghted  by  the  foUbwing  data: 

"Admission  requirements ^fqr  poetsecbndary.  institutions  have  generally  reduced 
the  number  of  years  of  pre-college  matheniatics  and  science  instruction; 

"By  the  end  of  the  tfdrd  grade,  nearly  50  percent  of  students  would  like  to  tfike 
more  science;  by  the  eighth  grade,  only  20  percent  have  a  t>ositive  attitude  toward 
science; 

"Time  devoted  to  academic  activities  is  closely  correlated  with  achievement.  The 
typical  school  year  in  th^  United  States  is  180  days,  with  students  attending  6Vi  to  6 
hours  each  day.  The  average  nun^r  of  days  of  school  attendance  is  161  because  of 
absenteeism.  This  compares  with  a  240»dft3£jabool  year  with  6  to  8  hours  per  day,  in 
*the  USSR,  Cliiria,,  East  Germanv,  and^apan  where  absence  from  school  is  minimal; 

"Students  who  report  doing  the  most  homework  scored  higher  on  the  national  as- 
sessment in  mathematics;  those  students  who  report  not  doing  homework  and 
watching  television  scored  lower'in  mathematics;  and 

"Although  21  states  have  established  or  are  considering  mandates  for  computer 
literacy  and. the  application  of  technology  for^improving  instruction,  the  barriers  of 
the  cost  of  hardware  jfirocurement,  the  cost  and  lack  of  availability  „  of  qualify 
courseware  and  the  lack  of  trained  teachers  makes  the  implementation  of:thiiB  goal 
a  long-term,  difficjiir process."  "  .f 

12.  Sarah  E.. Klein,  President  of  the  National  Science  Teachers  Association,  Testi- 
mony before  the  Senate  Committee  on  Labor  and  Human  Resources,  1982:  "Only  55 
percent"  of  the  graduat^,||z;epared  to  teach  mathematics  actually  entered  the  teach- 
ing profession.  Almost  fij^: times  mor6  science  and  mathematics  teachers  left  teach- 
ing in  1980  for  epciployment  in  nonteaching  jobs  than  left  due  to  retirement.  If  the 
present  ^exodus  of^  qualified  science  and  mathematics  teachers  from  secondary 
schools  continues,  the  nation  will  have  a  net  loss  of  35  nercent  by  1992.  The  declines 
in  qualified  science  and  mathematics  teachers  have  already  exceededjerirollement 
declines  by  a.  factor  of  three."  X 
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18.  Ronald  R«agan,  ot  the  Convocation  of  tho  National  Academy  of  Science  and 
the  National  Academy  of  Enginoorlng,  Moy  1982,  was  quoted  by  the  National  Coun- 
cil of  Teachers  of  Mathematics  Fact  Sheet:  "The  problems  today  in  elementary  and 
secondary  school  science  and  mathematics  education  are  serious  enough  to  compro- 
mise America's  future  ability  to  develop  and  advance  our  traditional  industrial  base 
to  compete  in  international  marketplaces.  Failure  to  remain  at  the  industrial  fore- 
front results  in  direct  harm  to  our  American  economy  and  standard  of  living. 

14  Education  Week,  81  March  1982:  "Since  1972  there  has  been  a  77  percent  de- 
cline in  the  number  of  secondary  level  mathematics  teachers  prepared  in  600  teach- 
er-training programs  nationwide.  Among  newly  employed  science  and  inathemat^ 
teachers,  60.2  percent  were  judged  by  principalB  to  be  unqualified  to  teach  in  .jthttw 
fields,  but  had  been  employed  on  an  emergency  basis  because  school  omcials  could 
not  find  qualified  teachers.  In  the  Pacific  states,  the  rotings  of  unqualified  personnel 
jumps  to  84  percent  by  the  principals."  '         „  ^  * 

IsT^New  Study  Shows  Decline  in  Math,  Scienqe  Levels,"  Detroit,  Michigan  News, 
November  14,  1982,  quote  by  Fletcher  Byron,  Chairman  of  the  Board  of  Trustees  of 
the  Committee  for  Economic  Development:  "While  the  need  for  scientific  and  tech- 
nical skills  is  growing,  many  studies  now  indicate  the  general  level  of  saentific 
knowl^e  in  this  country  is  at  an  all  time  low."  ^       ,  .    .    ,      "         ,  , 

16.  UTs.  News  &  World  Report,  16  February  1982:  "Alleviating  the  math-teacher 
shortage  is  on6  of  the  most  immediate  and  pressing  tasks  facing  colleges  and  and 
school  systems."  r    .  j 

17.  National  Sdence  Teachers  Association.  1981:  "The  quality  of  science  and 
mathematics  instruction  is  deteriorating  further  as  a  result  of  budget  cuts.  Suty 
percent  of  science  teachers  have  had  their  budgets  for  supplies  and  equipment  cut, 
at  a  time  yvhen  school  labs  are  already  obsolete  and  when  computers  and  other 
modem  electronics. are  essential  to  an  up-to-date  curriculuin.  ^ 

18  "Education  for  a  High  Technology  Economy,"  Material  Prepared  for  the  Na- 
atibrfal'Gt^ernors^  Associat^^^^  August  8-10,  1982  by  the  Education  Commifl- 

^*^^n*the^period  1971-1980,  a  survey  of  600  colleges  and  universities  with  teacher 
training  programs  revealed  that  there  was  a  64  percent  decline  in  the  number  of  ^ 
secondary  school  science  teachers  being  prepared  Smd  a  78  percent  drop  for  math- 
ematics teachers;  ^11,1.^1.  1 

"Twenty-six  percent  of  all  mathematics  positions  are  filled  by  teachers  who  are 
not  certified,  or  are  only  temporarily  <;ertified,  to  te^ch  mathematics.  This  i>ool  aj^ 
pears  to  be  expanding,  for  among  the  newly-employed  secondary  mathematics  and 
science  teachers,  50  percent  are  uncertified  to  teach  science  or  mathematics; 

"Of  elementary  school  teachers,  61  percent  re{)ort  they  received  ho  undergraduate 
training  in  science;  '  v.  -  *  •  i.u 

"Not  only  is  there  a  shortage  of  qualified  science  and  mathematics  teachers,  there 
ia  also  a  shortage  of  summer  institute  and  college  progranas  to  educate  them.  The 
extensive  programs  of  the  National  Science  Foundation  dunng  the  1960s  for  the  re- 
training of  teachers  after  college  no  longer  exists;  U    L  I    ,  J 

"The  average  salary  of  beginning  mathematics  teachers , with  a  bachelor  s  degree 
is  now  only  60  percent  of  the  beginning  salary  offered  by  private  indu8ti7  to  bache- 
lor degree  candidates  in  mathematics  and  istatistics;  and 

"High  school  seniors  specific^ly  bound  for  teacher  education  progranas  scored,  on 
the  averare,  48  points  below  the  national  average  m  mathematics  skills  and  35 
.points  below  in  vjerbal  skiUs^On  the.Scholastic  Aptitude  Test  (SAT). 

Chairman  Perkins.  Thank  you  very  much.  '/^       „  i 

:^.Ms.  Knox,  we  will  now  heat  from  you;  Director,  Project  on  Equal 
^^l^ucation  Rights.  Go  ahead^^^^ 

f  lTAt^MENT  OF  HOLLY  KNOX,  DIRECTOR,  PRpJECT.  ON  EQUAL 
EfiUG^ATION    RIGHTS,   ACCOMPANIER   BY   PAapiLA  SURKO/ 
PRESIDENT-ELECT^  ASSOCIATION  FOR  WOMEN  IN  SCIENCE  J 
Ms.  Knox.  Good  morning.  I  represent  the  Project  on  Equal  Edu- 
cation Rights  of  the  NOW  Legal  Defense  and  Education  Fund  ajid 
several  other  organizations  this  moming^.the  American  Association 
for  University  Women,  the  Associatioii  for  Women  in  Science,  the 
Women's  Equity  Action  Leaigue- and  Widef  Opportunities  for 
Women;  V  -  . 
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I  would  like  to  pick  up  on  the  theme  that  hm  already  been 
sounded  by  the  last  two  witnesses,  which  is  the  need  to  bring 
women  and  minority  males  into  technological  fields  that  they  are 
now  drastically  underrepresented. 

There  has  been  considerable  testimony  about  the  shortages  we 
already  have  in  computer  fields,  in  engineering,  in  the  physical  sci- 
ences. Those  shortages  are  getting  increasingly  serious. 

Where  are  our  future  skilled  people  power  going  to  come  from? 
With  the  drop  in  the  birth  rates  since  the  postwar  baby  boom,  we 
have  a  much  smaller  pool  of  workers  to  fill  those  jobs.  We  are 
going  to  have  to  bring  more  an<i  more  women  and  minority  males 
into  technological  fields  if  we  are  going  to  meet  America's  needs. 

The  growth  of  technology  poses  a  particularly  challenging  situa- 
tion for  America's  women  and  for  the  young  women  who  are  now 
in  school.  First  of  all,  women  are  now  dramatically  underrepresent- 
ed in  technical  fields,  there  are  only  1  out  of  100  engineers,  there 
are  13  percent  of  the  workers  in  math  and  computer  and  physical 
science  fields.  .  ^ 

The  fields  in  which  women  are  now  concentrated  are  undergoing 
rapid  technologic£d  change.  Many  women  workers  will  be  displaced 
over  the  next  decade  because  jobs  such  as  bank  tellers,  secretaries, 
and  telephone  operators  are  being  automated  so  the  traditional 
fields  that  women  have  gone  into  are  shrinking  and  will  be  shrink- 
ing drastically  over  the  next  decade.  ^ 

You  can  see  the  roots  of  the  underrepresentation  of  women  in 
the  education  system  today.  We  are  seeing  that  girls  have  a  much 
greater  tendency  to  avoid  advanced^math  and  science  courses  than 
their  male  peers. 

For  example,  4  out  of  every  10  girls  going  to  college  drop  out 
before  taking  4  years  of  math.  Let  me  correct  that,  6  out  oMO 
never  get  to  the  4th  year  of  math  in  the  high  school. 

Our  Michigan  PEER  project  }Si$l)een;^^^^  carefully  at  the  iar- 
rangement  of  boys  and  girls  in  math  and  science  courses  in  Michi- 
gan and  I  would  like  to  insert  the  results  of  that  study  into  the 
record. 

Chairman  Perkins.  Without  objection,  go  ahead.  Summarize  it  in 
abput  one-half  a  minute. 

[The  Michigan  PEER  math  report  follows:] 
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Math  Report 

Fvtltthwd  bf  Th9  Ufehitm  Pn^\  on  Iqvtl  f(Ax:il«v>  «/#/.fl  •  A  Project  ot  th*  NOW  L9g»l  DftMf  snd  laiKtUon  Fund 


PEER  STUDY  SUMMARY 


Too  hw  innkntt  in  Mkhiian  icNooU  an  receiving  the  m»ih  educv 
lion  ihey  m«J  lo  p«p«r«  for  the  M|h  technoJogy  tackiy  of  ih«  Muw. 
WiUiouC  Uw  math  «h«y  need.  Ih©  optioM  tnd  uppommlllei  of  Ihouundi 
of  ichod  children  w  Mitomalkjdly  Umittd  mJ  the  In^  li  pwlicul*^ 
ly  hin)  on  girli. 

.  Tlie  tnott  JUturt»ing  flndingi  of  the  itudy  of  itwth  pirtlclpatlon 
in  113  Michigan  Khool  ilitincu  revealed: 

Jhfrw  is  a prtcipihHts  drvp  in  maih  inroWmtnis  o/ovtr  50%  afitr 
tii4Jtnis  hoi^  (vmphttd  Algtbra  I,  tuuaity  in  ihi  9ih  graJt. 

By  iht  i^lJtS  inuh  vnly  )A%  ofiht  girts  and  45%  of  ih*  boys 
an  taking  math,  and  not  alt  ofthfst  sivdtnis  art  In  adxx^ctd  math 

COHfStS. 

The  tmaUer  iHf  dhiria  ihf  smatUr  ihi  proportion  of  studtna  in 
ad\iincid  miaH  vouriii- 

These  ptfteini  of  decreaieU  malh  partlcipalion  were  cornice ni 
thmughoui  the  study. 


45,0CX) 
40,000  - 


Michigan  PE5R  Study 
Mathmatlcs  Enrollment  1981-82 
(113  Districts) 


— Total  enrollment 
— Male  ittxJenti 
 Female  itudenti 


Too  Jtw  studtms  art  gtntng  lA*  high  JcW  math  thty  nted,  CiHs 
art  not  amplexing  math  sequences  at  (he  samt  tevtl  as  art  bays  in 
Michigan  schools.  .  . 


MATH  OPENS  DOORS  TO  JOBS 

How  well  will  ovr  children  be  prepared  for  the  worid  of  loboUci. 
bio«chnology.'iAaielecommunicaHoni  ilated  for  Mlchlgan'i  ftiture? 

Math  related  Jot»f  In  technical.  Wentinc  and  bu*ine*i  areu  will 
experience  the  moal  growlh  In  ihe  1980'i  iwlon^^'lde. 

•  Job»  for  enginecn.  life  acieniliu.  dau  proceailng  perionnel,  and 
buiinesi  managen  will  Increase  by  25%  to  54%, 

•  Cerical  and  i«le«  Jot»  are  undeigoing  rapid  technological  change 
in  areas  luch  as  checkout  lyitems,  inverwiy  control,  and  (juality 
coftrol, 

•  By  1990  over  1 .5  million  woftcn  will  be  needed  to  Inslnict  com- 
puien  acconlSng  to  one  Isbor  forecart/  t 

The  worker  who  is  ccnnfbrtable  with  nuth  and  the  new  siml- 
conductor  based  technology  will  be  In  Increailng  demand. 


Computer  Math 

The  gender  gap  was  widest  in  Computer  M«h.  or. Computer 
Science  ai  it  Is  alio  called.  The  gap  was  28  poirts. 

PEER'i  study  found  CorppuUr  Maih  is  expanding  rapidly  with 
more  students  in  Corner  Maih  than  in  Cilculuj. 

•  About  half  of  the  1 13  dislricu  In  the  study  ofTered  Coihputer 
Math. 

•  Almost  all  dijirkti  (99%)  with  over  4000  itudenta  offered  Com- 
puler  Math.  .  *  .•  .  . 

•  Only  32  *  of  the  dbtrictt  undc/  4000  ttudenu  offered  Computer. 
Math, 

•  Girls  weit  only  36%  of  the  Computer  Math  panicipaals. 
Two  dlsirictft  in  the  study  were  far  ahead  In  ftudent  enrollment  in 

compuien:  Binningham  (1108  sttidcrti)  and  Oraie  Pointe  (673 
■tudents).  Girls  were  only  33%  and  34%  of  these  programs 
respectively. 

The  seeming  computer  shyness  on  the  pan  of  girls  b  not  consis- 
tent with  young  women's  cnrtrflmenu  in  computer  related  vocational 
classes.  Girls  mate  up  59%  of  the  Bujii»ess  D»u  Processing  CUsies 
and  60%  of  the  CompMta  Operations  classes.  However  these  com- 
puter classes  aw  kxated  lit  Office  vocational  jprograiiu,  whkA  culnw^ 
ly  cany  a  female  aiettotype  wbUe  math  leetni  to  carry  ■ 
stereotype. 

■  The  outcome  of  this  itrreotypbig  In  schools  U  that  students  In  com- 
'  piiter  vocational  rJaase*  are  channeled  into  lower  paying  Jobs  white 
computer  math  studenu  Mrengjiien  their  optioni  to  find  jobs  in  higher 
*^yJig  fields. 
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TIIF.  tiKNDKH  CAI-      MA  I  II 

Hf  JtUit  hA^i^  mi>if  ilrvmant  tilty  |/l/>H<r«/  ihf  J{fftrtnif  in  muh 

.'tot  [ita  ROJitirit  l|  iii^ij^Syiiku  niwlc  Wvcl  ennUliiKni  iLiia  wo  fimntl 
only  }\%  ofiht  tlili|iiMl«  giilitinil  ^%  oflh*  I3ih  Kivik  glilt  tttk- 
inK  iiMih,  •!  iiiiri|Mic*l  It)  f>\ %  of  Hid  1  llh  |iiuti!  hoyt  uihl  41%  of 
the  \iiU  yf4<((  txiyit  ItiCM  flgiiith  do  iwil  ukc  i>ilo  *ii.(Hiril  lh«  level  _ 
.t)(  i)ifrkuliy  i>(  itM  ntmh  ihii  taken 


Male  and  Female  Math  Porllclpollon 
by  GrocJo  Level. 

•  □  Male 
Fenvjle 


Grade  L^vel 


I2lh 


The  ilr^iji  III  (Vnwlc  piiiltcipaijon  in  (itlv3n(.cil  math  uxirsci  cxi»li 
rrKJ^1o««  of  (tkc  oi-fi:  i>f  llw  tlivtnvt,  lh4Ui){h  ttxn  uciv  vari^liDiiv  anvmg 
(liMnvl«  Id  Curtifurcf  Nfdll'i  wc  f<niod,  lor  example: 

Dhlrkt  Ti>t«l  SliidYnIt         %  Vcmikit 

rurmmRtnn   .   .        .  I 47% 

Jcnivm    *  «5  47'* 

Ann  AtUir    ,      \   172  M% 

Tn;nu<n  \  ^'^^  / 

Pn'fH)nnyi,iicly  giiti  x^crris'?^  of  llic  Algebra  II  hiudcnts,  hui  wJr 
\aw  inihalatxv      wi<Jc  .«  yf't/20^t  jti  \omc  divirirls 

The  r^il  thai  ni^iny  di^miv  ;irc  doing  w  ell  hohl*  out  [he  hopc'lwJj 
Mith  vome  cIToci  the  c^li^r  gap  can  hr  clo^cd  in  all  di^lhcli  ai  we 
••tnvc  lo  impntve  ih/panicipaiion  of  «ll  kluilenii  in  rruth. 


.  ^  WIIV  LIMIT  OPTIONS? 

Research  ov  cr  the  lati  decnd(^ha«  di\pn)vcd  many  cnmintmly  held 
asisumptionf  that  «i\e  lo  limn  girii'  oplit»r»-  We  tK)w  know  for 
example: 

Girls  need  math. 

Nine  out  of  lO  high  school  girU  will  ncai  to  work  (an  average 
of  23  yean  I  yet  lower  pay  and  job  slaios  for  wom«n  of  all  cul|um. 
and  paniculaxly  for  ethnic  mtnoriiy  Mmicn^  is  a  worsening  fact  of  life. 

If  young  women  ihy  away  frum  ihc  more  advanced  coursei,  they 
lire  ihul  off  fmin  i^rtem  in  «tjch  Heidi  m  tcctxjnting,  medicine, 
engineering,  coAiputvn  arut  the  <reicnces.  « 

Girls  are  Rood  In 'iTiilIf?'  '%  T 

the  rciuttinf  the  Mlihigan  ijjutatioiul  AHcument  Program  over 
the  put  five  yeirs  %hpw  fematA  iiajH intently  higher  than  malei  in  both 
math  aiyl  reading  at  tll^^ifcg  Icveli  (4th.  7th,  Ami  10th  gndei)- 


(;irlt  Hk«  iimth. 

Two  tvt4ni  itLuilci  fttuntUlinilar  miiMi:  ti  ntidirtcrriKC  In 
nuth  p»r«rcm.e  l>ctw>e«n  giiU  ami  buyi  and  th«r(  ti  nothlDf  inirliutc 
tn  t)Uiih«malki  that  niakr*  it  iitoie  a|>f^«lln|{  or  eii)i>yil»le  tn  on«  icN 
thai)  lo  ih«  litter.  , 

TN  aalitenue  of  exile  ntitdeU  tii  cikuuiN£«  young  ptiVple  cm  il.o 
l>c  liiipiinHnl.  yet  wiih  ijiiota  like  ilahitiiy  only  3^H  {>f  (he  niath 
traclwri  afk|  2  \  %  irf  (he  Hicm  e  letKhcrt  ajT  woowrt  tKcoiUint  10  ilaie 
ilala.   '  ■ 

KecenI  iludka  alwttclh  tu  the  rola  of  fatlif  r,  hritn|>e«lalUini- 
Mfhl  en{uuiHi;fiii)cn(.  playt «  Urge  r\de  in  dctci/niiiliig  a  datigtilcr'i  (>r 
kon'i  pafticlpaiKin  in  malh  and  itKUce  of  mall i- related  caivcr.    .  ' 

I'Icaily  III  gel  al  tNe  pn>hleif>  of  declining  inaih  enndlitTeniii  we 
it  utiiw  Irwreave  the  paniclitation  of  Nxh  gtrU  wnd  boyt  In  aJvaiucd  iiiath 
progtnni* 


STDDV  HNI)IN(;s  HV  COUKSK  AUKA 

Movt  diitrult  rtt)uiic  loalh  in  ihe  8tli  and  Vih  grade  \o  kluderiti 
ovuAlly  taks  (K-i)crul  Math  and  Algchia  I.  Tlic  decrease  in  math 
cimilliiivnu  ti  II)  part  tlue  to  the  one  year  high  achool  math  rcquire- 
itKtit  in        diitiiitt  ml  U>w  college  ennam  e  rctniltcii«m». 

riic  iliidy  fintlihgt  l^y  initjur  cuune  aieat,  in  ttic  oolcr  ihcy  trc 
uMn.  iliowfd 

•  Sliifitly  t^.■^^cr  girK.  47^ ,  than  hoy*  w,erc  in  the  Ocncral  Maih  . 
inur^ci.      *  ' 

At  thiv  cllur^e  levcLonly  f)%  of  eiiHcr  b«iy»  or  girl$  take  n>n- 
Miiiier  n(  hiisincAS*  math,  rcluting  the  notion  that^irls  are  not  in 
'  advanccil  ni^tth  bcCauM  they  Uait  off  m  other  math  iequrncc$- 

•  A  loajt^  drop  (Ki  urs  in  ttie  n«imbcr  of  sludcmi  enmllcd  irt 
OconKtty,  jiut  63 'Jf  of  ihc  Algebra  I  cnmllmcnli, 

•  Al^chfn  II  cnmlliiKnt\  wcnronly  one  lliird  the  nunitier  ttf  »tuden(> 
■  in  Algebra  I.  ^  *.  ' 

•  Senior  ci)ui%ei  in  TrigorxMiictry  (ihclixling  anaf ylic  gcorncliy  tr>d 
prcL'jtlculua)  were  43^  female. 

•  Culyiitm  WH\  offered  in  only  one  third  of  the  districtn  «nd  wa.s 
'   only  40'*  female,  a  gender  gap  of  20  pointi. 

Declining;  Enrollment  by  District  Size 

The  pn)htcm  of  decreaied  inath  enrxillment  wft»  further  cUhncd 
when  1 1th  and  I2lh  grade  enrollments  were  examined  for  Algebra  II. 
Trigonoinetty,  CiMnputcr  Math  and  Calculus.  . 

Smaller  distrias  cfftr  feMr  advonceii -math  oppomnititi. 
'  While  the  larger  diitrict*  had  a' greaier  percentage  ofitudentj  tak^ 
ing  math  the  patterns  tif  decreaxd  math  enn^lntcht  remained  the  iame. 


ADVANCED  MATH  ENROLLMENT 
FOR  11th  and  12th  GRADERS 
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STUDY  HIX'0\lillKNI)VrJ<)NS    -  • 

t.tiH»(uti  (if  th*  m>4hI  fi>f  bcitai  nuih  pitpai»tUm  In  owr  4kin«itiify 
intj  *c*i)ml»ry  h>w*»Ii  whJ  will  ik tiwn.it i»te  niK      «ni  ami 

•  I         mfilrfineWi  fur  MmIi  kIkhiI  irfcJujilJ^m  (Hurt  N  U|'(|t*WxJ 
J.  <|tiKkiHi»b(>uWfn*i:tiv«|y  nKiMKKjiMif^lvwKeiliimthwmiM!! 

wUh  vira  |lv«rt  ui  *niuiing  Uki  (>4inkt|)iiK7it  tif  ftiiuU  iiiMUmi. 

c<»y*<.f.  «rt4ly«'iiHl  «jH)rt  nuih  (Mnki|vitl«in  »»y  cowtw  |i*<.t« 
'Uv«l,  M(  and  inAuidly. 

now,  YOU  CAN  map 

:  YoM  i-«n  N  inHucnMii  in  NIpIng  ih«  ituJciu  DftoOny  kiii\;m«ih 
ikilli.  A  m;««l  »4»«Jy  'of  f»«l>i»  ii(fectln|  wt>n»<n'i  pankljwilon  In 
maJhenwu'c*  W^nte*  they  *f*  iimllir  foi  Nith  |lr1i  ind  bt)yi.  ¥»*:•■ 
iJn.  iinketl  In  i»4«t'i  ir*  th<*M: 

•  Knitwtng  ht)w  nu(h  wU>  be  utcful, 

iiw  well  mwkmi  rio  in  nwth  arul  htw  ittOih  they  like  it 
^.  •  Wha4  nuih  (ca^'htn  hk)  p»r«nU  (hlnk. 

•  Wtutl  the  k-(h)i>I  L-ountclor  ihlnki,  i 

•  Whether  friendi  take  nvilh  »nd  whether  cliiHiwte*  (ippn)ve, 
ThCM  factfin  iml  the  ibove  rr<,-nntment)i>iU)ru  cm  help  ui  deveK^p 

*  ttfHiegwi  fiw  jjKttiuing  imih  p»nkipatkmof»ll  wwJcoi*.  More  iiet*il> 
■  til  ulfn  «mJ  iuugrititini  inc  availahk  in  the  rc»i>urvti  IliteO  b<li>w, 

■{      •  "  . 

Compilation  of  the  Report 

Tha  data  fi>f  tl*  itujy  wii  tolkcied  Jjy  th«  American  AsuVcUtWn 
,  nf  Untv^niiy  W.HTwn  with  help  fmm  th«  Church  Women  Uniied  and 
vt)lurt»fy  whtniuMMi  of  the  dau  from  local  KhofA  diitricta  in  nrtpoiiM 
lo  a  ttiiueat  In  PlUiR  i  new»leu<(  "Michigan  PEBR  Perepeciivfl." 

Th<  fo/m  UMd  wBi  iJevtliTwd  by  (he  Naii^'nu)  Coum  i!  of  Teachcr'a 
of  Maih  and  i»  avalUhk  fnrni  th*  Council     Pl*:R.  . 


I  h«  Mil  iMMbltff  uf  diitik ta  In  iIm  >iudy  wa«  1 1).  Of  \im4  dlaUkti, 
K)  wm  tkA4  M  piuvkki  lH4li  enn»iliiMn<  da<«  by  giikW  lavcl  and  ciHini 
i«  wtii  ai  hy  a«a, 

'  Vh  atat«  IHiNtrtKteiil  of  IUluci<l<m  h*t  iimnniwid  llul  lh«  itudy'i 
M)  JlKfUti  cvmiliuktl  •  valid  s*nH>l*  <^ 

C(i(>k«  uf  (tut  12  iMgiS  aiwlyila  uf  I<>41  Ml  it4«t,  pitparrd  by 
Mtdtlgan  Pt'.l'-R'a  Jireciot,  ta  available  fur  M  HO  tiHfi  Michigan 


"Wliy  limit  your  clioiccs? 
IMIath  ojpcns  door^  lo  jobs." 

•  I1l<)h  Mhuol  •l^in  tna  g4Him»lry  »r»  n»«rim  fo(  mtny  \Kt>ni<ti  t^t  not 
r*t|t>lrint)  ■  (ol>*u«  •Four  Ml  yM' »  ol  hitfh  t<tw(H  wild  n**«M 

(o  turviwi  in  riril  vM*-  ('Kurd*.    •'Hott"  calculut  (nll*(t*  t*<|u*<t<B* 


MATH  AND  SCIENCE  RESOURCES 


^tAifirm^ti  anj  Pamciptition  ofWomtn  in  Mathrmiict:  An  Ovtr- 
\i<^.  lane  M.  Amwtrong.  1980.  An  update  on  the  pankipation  of 
giili  in  high  Khcxil  math.  Soggeiti  wayi  to  tmpTOVe  girli"  math 
4tfachkvement.  Education  CommiHlort  ofihcSlAJeJ.  iWO  Lincoln  St., 
Suite  79W  Denver..  CO  80295.  33  jjp.  Free. 

Art  Grh  Too  F<u:ho*  For  Math .»  Michigan  Project  on  Equal  Educa-  - 
tkrti  RighU.  Math  openi  doon  to  jobs,  tayi  thii  eye-catching  11"  x 
17"  poster.  CRhymei  with  macho.)  PEER  211  East  Commerce, 
Milfoid.  Ml  48042.  $1.00,  lingle  copki,  $  73  multiple  copiei. 
Prepaid.     ".       '  . 

Expanding  Your  Horizons  in  Scitnct  and  Maih^tttatict.  Joanne 
Koltnow.  1980.  How  to  pikn.  conduct  and  evaluate  confetrnccs  to 
-    increate  young  wonvcn'i  imetcit  tn  math  apd  Kience.  Education 
Development  Center.  33  Chapel  St..  Newton.  MA  02160.  44pp.. 
$2,50.  J 
HtfplHg  Able  Young  Womth  Take  Math  and  Scienct  Seriously 
Schoi>ix.  Patricia  Lund  CasKriy.  1979.  Reprinted  from  New  Voicigj. 
in  Coumeling  the  Gifted.  Has  recommendation*  for  helping  gifted  girts 
•chkve  thotrftill  poientla]  in  math  and  Kknce.  IV  patrnu,  teachtii 
and  admimitratora.  College  Boari  Publications  OnJen,  Box  2815, 
Princttofl.  NJ  08^40.  I5pp.  Free. 


Overcoming  Math  Anxtfty.  Sheila  TobUi.  1978,  Explorti  the  causes 
and  conjcqucrKes  of  math  avoidarjce,-  panicul/irly  among  girls  and 
women.  Offen  tome  suggestions  for  conquering  it.  W.  W.  Norton 
&  Co.,  500  Fifth  Avenue,  New  York,  NY  10036.  278pp.  $12.93. 

TV  ProbUms  of  Woman  and  Maihtmuiict.  LynnH.  Fox.  1980.  Ex- 
plains facton  influencing  the  study  and  kaming  of  math  snd  has  sug- 
gestions for  remediation,  imerventiotv,  prevention  of  KX-typing  In 
math:  The  Ford  Fouitdatlon,  320  East  43n]  St/tct.  NY,  NY  10017. 
40pp.  ,  , 

Vte  EQUALS  to  Prvmo<e  ihe  Panldpatiort  of  Womtn  in  Malhematici. 
Alice  Kascberg.  NatKy  Krrinbcrg,  Diane  Downk,  19^.  For  ad- 
ministrators and  iwchen.  A  model  woriihop  on  math  »voidar*ce  pro- 
bkma.  Shows  teacher*  how  to  involve  students  In  math  through  ^n- , 
joyabk  non-threakning  games,  ptobicms  and >>ctivities.  Lawrence  Hall 
of  Science.  Univef3ity  of  Califomu.  Berkley.  CA  94720.  An.:. 
tvEQUALS,  I34pp.  $3.00.  Prcpaid.j  ,  '  ' 

Michigan  PEEn^Maih  Report.  ElliabcthHs  Giew.  1982.  Summary 
of  MlcKigan  high  achool  math  study.  PEER.  21 U  E.  Commeive, 
Milford,  m:  48042.  $1.00  sin^e  copkjJ.-W  hiuttiple  copies- 4pp. 
Prepaid:  '  ' 
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Ms.  Knox.  What  we  have  found  is  very  interesting — we  found 
that  in  computer  science  courses,  out  of  113  school  districts,  girls 
are  outnumbered  2  to  I  by  boys.  / 

In  calculus  and  trigonometry  courses,  boys  ^ubstfuitially  out- 
number girls.  We  have  also  found  that  the  numbers,  the  percent- 
age of  girls,  vary  a  lot  from  school  district  to  school  district  which 
suggests  that  things  that  the  school  district  are  doing  and  can  do 
can  make  a  difference.      '        '  "  • 

We  found,  for  example,  that  in  some  jschool  districts,  girls  are 
outnumbered  4  jto  1  by  boys  in  computer  science  classes  and  Jn 
trigonometry  classes.  In  other  school  districts,  the  numbers  are 
about  equal. 

We'  have  also  seen  over  the  last  few  years  that  you  really  can 
make  a  difference  in  course  taking  apdjother  educational  attain- 
ment of  girls  by  encouraging  l^em  through  teachers  and  parents. 
Parentswfe  critical. 

A  recent  study  hsis  demonstrated  that  the  single  most  influential ' 
factor  in  the  math  and  science  courses  girlstake  are  fathers,  their 
father's  expectations.  So  parents,  particularly  fathers,  are  very 
powerful  influences  on  the  courses  that  their  daughters  will  tak(^.  . 

We  have  also  found  thaf;  teachers  can  make  an  enormous  differ- 
ence, and  in  one  Michigah  school  district  where  PEER  volunteers 
raised  this  issue  to  a  level  of  consciousness,  both  among  parents 
and  teachers,  and  teachers  started  talking  to^youn^  women  about 
why  they  needed  to^take  advanced  science  and  math  courses,  they 
made  a  dramatic  difference  in  the  enrollment,  not  only  of  girls,  but 
of  boys:  ^'  ^ 

In  one  high  school,  those  ^efforts  resulted  in  increasing  physics 
classes  from  2  to  5  in  1  year.  So  we  know  that -we  can  make  a  dif- 
ference.        \    .  . 

Our  recoinmendations  for  this  legislation,  first  of  *ladl,  I  want  to 
say  that  all  of  the  organisations  I  represent  this  bill  and  commend 
your  leadership  in  bringing  this  i^sue  forward.  We  also  are  con- 
cerned that  the  bill  needs  to  build  in  provisions  which  deal  with 
the  peirticular  barriers/that  wom6n  and  minority  mal^  experience 
in  going  into  these  fields. 

If  we^do  not  do  that,  everything  that  we  do  here  through  this, leg- 
islation will  continue  to  increase  the  gap  between  whit^  males  and 
the  rest  of  .the  .popjiilation.  So  we  suggest  a  number  of  provisions. 

For  instance,  in  teacher 'training,  vital,  we  suggest  mat  jjrqvi- 
sions  be  built  in  that  make  sure  that  in  all  of  the  teacher  training 
efforts  funded  under  this  bill,  we  train  teachers  to  reach  out  to 
those  special  populations.  , 

There  are  already  effective  training  programs  that  do  that  and 
those  techniql^es  can  be  built  into  teachertraining  under  thdis  bill. 
We  also  recommend  strongly  that^ou  build  in  provisions  to  involve 
'  parents  in  all  asi^ts  of  these  pro-ams  for  several  reasons.  One  is 
because  of  their  powerful  influence  on  the  behavior  of  ^ their  own 
kids.  We  need  to  educate  them  and  get  them  involved.      -  ^ 

Two,  we  need  broad  community  support  for  the  measures  that 
school  diiStricts  are  going  to  have  to  undertake  now  to  strengthen 
science  and  math  education.  We  have  got  to  involve  parents  in 
those  efforts  in  order  to  build  that  broad  kind  of  community  sup- 
port. ' 
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And  parents  are  already  beginning  to  lead  tlie  demand  for  com- 
puters in  schools  for  more  technical  education  for,  their  kids. ^They- 
are  an  enormous  resource  and  that  needs  to  be  recognized  in'  the 

legislation.  '    ,  .    .  x  »    c  •  i  j-  ' 

We  also  recommend  that  you  build  m  mce^tives  to  school  dis-^ 
tricts  which  succeed  in  increasing  the  percentage  of  young  women  ^ 
and  minority  males  in  advanced  science  aiid  math  courses  that  can 
actually  show  that  they  are  increasing  those  numbers. 

Finally,  we  recommend  that  you  build  in  national  development 
and  dissemination  into  this  program.  Clearly,  there  will  be  develop- 
ing a  lot  of  interesting  programs  at  the  local  level  through  dispers- 
ing money  to  the^hool  districts.' The  best  of  those  need  to  be 
picked  u"^  and  disseminated  around  the  country  so  we  do  not  have 
16,000  school  districts  inventing  the  wheel  foy  themselves. 

Also,  there  are  already  soma^ery  effective  programs  that  need 
to  be  disseminated  nationally,  some  things  that  work,  have  been 
sl^own  to  work  in  individual  school  districts  or  States  that  could  be- 
used  around  the  country.  This  bill  needs  to  recomizfe  that. 
'  And  finally,  there  are  new  and  emerging  problems  in  which  we' , 
have  developed  very  little  effective  intervention  techniques.  An  ex- 
ample are  the  computer  science  courses  which  are^o  new  we  are 
just  beginning  to  deal  with  the  problems  that  women  and  minority 
males  have  in  thdse  fields.  We  are  seeing  that  there  is  a  real  differ- 
ence in  seeking  of  those  courses  among  women  and  minority  males, 
but  there  has  been  very  little  developed  to  address  that  problem,  so 
we  also  need  national  development  to  deal  with  some  of  the  emerg- 
ing issues.  ^  '    1  t_ 

Finally,  we  riecommend  that  throughout  the  bill  that  there  be  an 
awareness  built  in.  that  it  is  going  to  be  critical  to  address  the 
needs  of  those  underrepresented  population^. 

Thank  you.  A  ^ 

[Prepared  statemenfofHoJly  Knox  foUows:J\< 

Prepared  Statement  of  Holly  Knox,  Director,  Project  on  Equal' Education 

Rights,^ 

^'  Good  morning  Mr.  Chairman  and  members  of  the  Subcommittee.  My  name  is 
Holly  Knox.  I  am  the  director  of  the  Prpject  on  Equal  Education  Rights  of  tiie  NOW 
Legal  Defense  and  Education  Fund.  With  me  is  Dr.  Pamela  Surko,  preaident-elect  of 
Oie  Association  forsWomefli  in  Science.  In  addition  to  PEER  and  AWIS,  I- am  also 
representing  the  American  Association  for  University  ^men,  Wider  Opportunities 
for  Women  and  the  Women's  Equity  Action  League. 

These  groups  all  share  a  grave  concern  about  the  quality  of  math  and  science  edu- 
cation. We  are  all  grapppUng  with  the  same  problems:  How  can  we  .enstire  that  our 
educational  system  adequately  prepares  ^1  children  for  a  future  m  wWch  math  and 
science  knowledge  will  be  essential  tools  for  success  in  the  workplace?  And  liow  do 
we  guarantee  that  traditionally-underrepresented  groups,  such  as  women  and  nu- 
nority  males,  are  not  locked  out  .  of  tomorrow's  workforce  because  they  lack  a  back- 
ground in  math  and  science?  .  i  ^-      •    j  * 

I  would  like  to  begin  by  saying  that  We  support  H.R.  30.  Legislation  aimed  at  up- 
grading math  and  sSence  education  is  critical  and  we  commend  you  for  taking  lead- 
ership on  this  issue.  We  would  like  to  share  with  you  our  views  on  the  legislation 
and  offer  a  few^uggestions  about  hot7  it  could  be  improved.  j     -  . 

Never  before  in  mstory  has  there  been  such  a  great  need. for  persons  skUled  m 
mathematics  and  science.  Yet  our  educational  system  is  singularly  ill-eqUipped  to 
serve  this  need  at  the  present  time.  For  example,  there  hM  ben  a  drop  in  math- 
ematics cmd  science  course-taking  over  the  last  two  decades— between  19b0  and 
1977,  the  proportion  of  public  high  schooL  students  enrolled  m  science  courses  de- 
clined from  60  to  48  percent.  There  has  been  a  parallel  drop  in  achievement— math 
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SAT  scores  for  collegerbound  Btudents  have  declined  steadily  over  the  last  18  years 
through  1980  and  only  recently  has  this  trend  begun  to  reverse  itself.  The  National 
Science  Board  Conilnission  on  Pre^llege  Education  in  Mathematics,  Science  and 
Technology  reports' that  in  1J981,  50  pe^nt  of  teachers  newly  ^ployed  nationwide 
to  teach  secondary  science  anc!  mathi^matics  were  actually  uncertifiea  to  teach  those 
su^'ects.  ^>  ' 

^cperts  predict  critical  shortages  in  the  fields  of  engineering^^  computer  science, 
mathematics  and  the  physical  sciences.  According  to  the  Bureau  of  Labor  Statistics, 
there  will  be  a  shortage  6f  over  half  a  million  coinputer  operators,  systems  anaksts 
and  technicians  by  1990.  The  National  Engfineering  Manpower  "Project  of  the  Elec- 
tronic Industries  Association  predicts  that  the  demand  for  electrical  and  computer 
engineers  will  exceed  supply  by  almost  40,000  by  1985.  ^  .  ' 

Yet  the  absolute  number  of  nigh  school  graduates  in  1985  will  be  15  percent  lower 
than  in'  1975, ^ according  to.  the  Southern  Regional  Education  Board.  Where  will  the 
high  technology  workers  come  from?  Given  that  the  irifgority  of  workers^BO  per- 
cent— are  women  and  minority  males,  it  is  clear  that  ^afty  substantial  increase  in 
high  technology  workers  will  emerge  from  the  very  ^mc>Ups  that  ^have  histDricallyv 
been  underrepresented  in  math  and  science  fields.   »     "     .      -  - 

The  National  Science  Board  Ck}mmission  in  their  report, '  "Todaxjjs  Problems,  To- 
morrow's Crises,"  stated  that  "to  meet  the  country's  needs  for  'exoSlence,*  creativity; 
and  innovation  in  its  scientific  work,  we  must  develop  and  utilize  the  talents  of  sdl 
Americans,  particuleu'ly  women  and  minorities,  now  currently  underrepresented  in 
the^^ience  and  engineering  professions." 

Dr.  Cora  Marrett,  the  Chair  of  the  National  Science  Foundation's  Committee  on 
Equal  Opportunity,  couched  the  problem  in  even  more  urgent  terms  during  the  De- 
cember meeting  of  the  National  Science  Board  Commission.  "(W)ithbut  access,  with- 
out Equality  of  opportunities,  the  very  health  of  the  scientific  enterprise  of  this 
nation  is  threatened  and  the  health  of  the  nation  in  general  ...  (T)he  focus  of  the 
problems  of  access  of  the  underrepresented  is  a  focus  on  enhancing  the  scientific 
manpower  of  the  nation."  v  , 

In  fact,  the  very  jobs  that  are  increasing  the  fastest  are  the  very  jobs  where 
women  have  not  been  employed.  Jobs  like  machine  mechanic,  computer  systems  an- 
alyst, computer  operator  and  computer  programmer  are  among  the  Department  of 
Labor's  list  of  the  30  most  rapidly  increasing  occupations  for  the  1980's.  In  the  criti- 
cal field  of  computer  science,  women  have  consistently  been  underrepresented.  In 
1976,  while  women  were  40  percent  of  the  labor  force  they  held' only  13  percent  of 
the  jobs  in  math,  computer  and  life  science.  Women  have  historically  been  missing 
from  other  exnanding  career  fields;  in  1976  women  held  only  7.5  percent  of  the  jobs 
in  the  physical  sciences  and  one  percent  of  the  jobs  in  engineering. 

Judging  from  the  educational  programs  that  prepare  future  professionals  in  these 
fields,  women  are  likely  to  stay  substantially  underrepresented  in*  scientific  and 
technical  fields.  While  the  trend  has  been  slightly  upward  over  the  last  decade, 
young  women  are  still  enroling  in  education  for  these  fields  in  dramatically  smaller 
numbers  than  men.  For  example,  in  1965,  women  earned  only  22  percent  of  bache- 
lors degrees  in  science  and  engineering.  By  1981,  the  proportion  had  increased  to  37 
percent.  In  1970,  only  14  percent  of  all  ^college  graduates  specializing  m  computer 
and  information  sciences  were  women.  In  1980,  30  percent  of  these  graduates  were 
women.  There  have  been  modest  recent  gains,  but  women  are  still  a  small  minority 
in  educational  prc^ams  in  these  fields.  . 

At  the  same,  time,  traditionally-female  occupations  are  undergoing  enprmous 
^change.  An  estimated  80  percent  of  working  women  are  now  concentrated  in  occu- 
^pations  which  are  rapidly  declining  or  becoming  obsolete  as  a  result  of  technological 
advances^  Jobs  such  ^  bank  teller,  telephone  operator  and  clerical  worker  are  un- 
dergoing mtgor  changes  which  will  resiilt^in  dramatically  fewer  jobs  available  in 
fields  in  which  women  have  traditionally  been  concentrated.  This  revolutionary 
change  in  the  nation'^  labor  market  will  have  a  devastating  impact  on  women.  Not 
only  will,  womeja  face  job  displacement,  but  theyalso  will  face -long-term  or  even 
permament  unemployment  because  few  will  have  the  resources  or  opportunity  to 
acquire  the  necessary  skills  to  enter  and  advance  in  the  technical  job  market. 

SPECIAL  BARRmtS  FOR  YOUNG  WOMEN 

Perhaps  the  greatest  barrier  to  the  achievement  and  participation  of  young 
women  m  mathematics  and  science  is  the  persistent  cultural  bias  that  these  fields 
are  properly  in  the  male  domain.  The  consequences  of  this  perception  are^severe. 

In  1972,  sociologist  Lucy  Sells  conducted  a  ^^tematic  study  using  a  random 
sample  of  freshmen  admitted  to  Berkeley  that  fall.  Sfie  found  thai  57  percent  of  .the 
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boys  but  only  8  percent  of  the  girls  had  tak^  four  full  y^,of  h^gh  ^}^\^^^'f 
iSe  situaUon  haTchanged  in  1981,  In  that  yeat,  one-half  of  coUege-bound  g^^^^ 
pared  to  two-thiitis  of  wUege-bound^  boys  had  completed  four  >^  ^f  lugh  «;hw^^ 
^th.  Despite  this  improvement,  tlie  gap  in  enroUmenta,  especiaUy  in  advance^J-^ 

^F^^^^study  of  math  enrollments  in  113  school  districts  in  Michigan  in  the 
faU  of  1981  confirmed  this  pattern.  Boys  outnumbered  gurls  two  to  one  in  computer 
math  courses;  in  one  school  districts  the  percentage  of  ^Ib  in  (wmputer  math^a?  as 
22  pex^nt.  Girls  were  ^4a  percent  of  the  fetudents  in  calculus  and  43  percent 
of  thVstucfaits  in  trigonometry.  We  also  found  advanced  science  courses  ^with  enroU- 

'"tS^  diff^nci^in^^  chiefly  responsible  for  the  lower  achievement ' 

rates  of  girls  that  many  studies  have  reportedr  Wlule  bo^  and  girls  tend  to  do 
S^y  wSi  in  matti  at  elemehtarjr  schooflevels,  girls' math  scores  drop^ehind  m 
S  h^and  f^  further  behin/at  the  high  school  and  police  leveL.Th^^. 
ings  areconsistent  across  numerous  studies  mcludmg  those  of  the  National  Assess- 
ment of  Educational  Pn^ress  and  the  SAT..  ,  of 
There  has  been  a  great  deal  of  research  undertaken  m  the  last  decade  aimed  at 
understanding  what  factors  influence  students'  choices  concemingmath  and  scwnoe 
education.  Much  of  the  research  points  to  two  key  groups  as  powerful  mflu6nces  on 
young  people's  career  choices:  parents  and  teachers.  ^  v  ,    *  '  u  ♦ 

aT980  Btudy  funded  By  the  National  Institute  of  Education  to  look  at  what  fac- 
tors influence  the  achievement  and  participaUon  of  women  in  ^^^^^^}%^^^ 
up  some  interesting  insights  as  to  wliy  cWldren  of  both  sj^^  ^^^."^f^^ 
courses.  The  study  found  that  three  most  important  considerations  that  go  mto  the 
decision  to  take  math  are:        "       ^  '  ^ 

Positive  attitudes  toward  mathematics;  . 
Perceived  need  for  mathemaUcs  for  futuro  career  and  educational  plans,  and 

Influence  of  significant  others,  including  parents,  teachers  and  counselors.^  

Parental  enwuragement  and  support  is  important  for  both  bojra  and  girls,  accord- 
ing  to  the  study.  The  best  predictor  of  what  courses  gu-ls  would  take  was  their  per- 
ceition  of  their  father's  educational  expectations.  In  general,  tiie  8t"<iy  l;^ff^^^^f 
conclusion  that  girls  receive  less  encouragement  than  boys,  have  less  positive  atti- 
tudes  towards  math  and  see  math  as  less  useful  for  their  ftiture  careers.  ^ 

Teachers  also  play  a  pivotal  role  in  a  girl's  choice  to  Pure^e  ?fP  Ti^Sf^' 

"Mathematics  E§iSation  Researoh;  ImpEcaUons  for  the  S^/s/;,^'  ^J^^^^^ 
noma  points  out  some  ways  that  teacher  behavior  can  have  the 
discouraging  girls  from  taking  math  classes.  Some  teacher^-but  not jdl--haye 
higheVSp^tions  and  demand  more  from  boys  than  girls.  Teachers  mterort,  both 
pSitivelyW  negatively,  more.with  boys  than  g^ls.  Teachers  Mk  mo^ 
al^  moi4  difficult  questions  of  bays  than  girls.  Other  research  has  shown  that  these 
differences  in  teacher  behavior  are  more  extreme  with  high  abUity  chUdren.     .  ^ 

On  the  other  hand,  teachers  ^>ve  a  teemendous  P^f^^^Vulai^JS;^^^^ 
women  who  hayfe  become  successful  in  sdent^c  fields  ^P^^.^*  ^*;^^„Si%Sn^^ 
ence  and  encouragement  of  a  single  teacher  that  made  the  difference.  Such  thmgs 
asl^ure  tolaie^x  role  moTels,  sincere  praise  fora  job  weU  done,  and  adviDS 
on  thevalue  of  math  and  science  f6r  future  careers,  all  tend  to  make-a  big  unpact 
on  girls'  choices,  according  to  research.  , 


PROGRAMS  THAT  WORK 


Over  the  last  16  years,  intervention  programs  have  been  developed  aimed  at  re- 
mS  fl^mTof  th^  b^ers  to  achievement.  In  1980,  the  Amen(^  Association 
for  tihe  Advancement  of  Science  prepared  an  inventory  of  P«)grMnfl  for  women  and 
Srlsin  math  and  science  between  1§66  and  1978,.  They  fo^jn^al^.  IntervOTttw  pro- 
grams  for  minorities  include  the  NaUonal  Association  of  Pre^^oUege  a 
nWorkof  14  programs  aimed  at  increasing  mmonty  participation  m  math,  science 
andengineerii^.  fiiese  programs  pursue  a  variety  of  mterVention  ^^ategiea,  mc^^^^^^^ 
'^-^cS  awaJeness  pi^o^mfl,  inservice  traming  for  teachers  «^d  admm^ 
bfiiental  involvement  mi  remediation  of  students.  T^e  striking  tW 
^these  programs  is  that  they  work-and  they  are  often  mexpensive  to  implement. 

^TOUSS.-Lci^'ff^  the  Lawrence  Hall  of  Sdence.m  Berkeley;^ 
EQlfALS  is  a  low^joet  training  program  desiped  to  proviae  P<,^^^^f^Jg3^^? 
teachers,  counselort  and  administrators,  serving  grad^  Krl2,  Shice  Wll,  2^  edu- 
cators iiJ  California  and  2,900  educators  in  .25  o&er  states  haV^ 
EQUALS  program.  Evaluations  show  that  m  schools  where  ^the  EQUAI^  program 
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hUfl  been  used  for  two  or  more  years,  the  is  an  increo^ed^  participation  of  girls  in 
advanced  matK  classy  and  the  students  of  EQUALS  teachers  (both  boys  and  girls) 
have  improved  attitudes  towards*  mathematics  and  increased  interest  in  mathemat- 
ics^related  career  fields*.,  '  '*  •  '  / 

'  .Mathematics,  engineering,  science  achievement  (MESA).-r5ince  it  began  in.  1970, 
ME^A  has  delivered  a  Variety  of  ^ucational  services  aimed  at  stimulating  enroll- 
ment and  success  of  minority  students  in  college  preparatory  high  schools  in  Cali- 
fornia. Approximately  500  ,MESA'  students  now  graduate  per  year  with  the  educa- 
tional background'they.need  to  .succeed  in  mathematics,  engineering^  and  the  phjfsi- 
cfJ  sciences.  More  than  two^thirds  of  MESA's  giraduates  select  math-based  msgors'in 
college       ,  „   ^  ^  /        •        ^  . 

.CaSeer  oriented  mbdules  to  Texplore  topic  in  sicence  (COMETS),  The  COMETS 
project^  at  thp^  University  of  Kansas  focuses  On  using  "role  models, to  encourage  sci- 
ence career  interests  among  female  high  school  stjadents:  Each  oF  24  lessons  de- 
scribes'science  activities  which  role  models  can  use  to  arpuse  interest  in  a  particular 
science  concept  and  to  explain^how  the  science  concept  is  applied  in  hercar^r  field. 

PEER  community  cainpaigns.— PEER  is  currently 'working  with  community 
groups  in  four  states  in  an  effort  to  improve  access  to  quality  education,  particularly 
in  the  math  aiid  science^ea.  Reports,  from,  the  Michigan  project,  PEER's  longest 
running  project,  demonstrates  the  kind  of  impact  community  involvement,  can  have 
at  the  locail  level;  The  increased  community  awareness  of  tnQ  importance  of  - math 
and  sicenda  education  t^  girls'  futures  has  resulted  in  concr'ete  changes.  Citizens  in- 
terest generated  a  pioneering  study  of  math  enrollment^)  now  being  used  esctre naive-, < 
ly  by  Michigan's  teachers/ administrators  and  parents.  Community  groups  in  two 
towns  have  initiate  programs  aimed  at  improving  attitudes  iuid  increasing  aware- 
ness among  both  teachei:^  and  students  conderniiig  math  and  science  education  as  a 
result  of  the  study/Educators,  having  perceived  the  need  to  make  changes,  use  com- 
munity interest  and  involvement  in  the  study  as  evidence  tHat  parents  support 
these  changes.    "      '    -  / 

/  One  si^ificant  effect  of  these  ^rograrps  is'  that  they  benefit  boys  as  well  as  girls. 
Programs  focused  on  career  awareness  , can  capture  the  interests  of  both  sexes.  Both 
boys  and  girls  Can  benefit  from  programs  to  ^reduce  math' anxiety  and  avoidance. 
The  EQUALS  program  equips  their  participants  with  creative,  imaginative  and  run 
way?  to  teach  mathematics— techniques  that  will  stimulate  boys  as  well  as  girls. 
.  One  Michigan,  high  school  teacher  reported  that  when,- as  a  result  of  the  Michigan 
^project,  the  school  started  encouraging  g:irls  to  take  physics;  they  got  more  boys  too.^ 
-They  increased  the  number  of  physioJ^classes  from  two  to  five.  The  result*  of  these  ^ 
intervention  programs  gffer  solid  support  for  Dr,  .Marrett's  statement  that  "It  is  to 
bilr  advantage  to  start  with  segments  that  seem  to  have  the  greatest,problems,  be- 
cause if  we  can  solve  tho^,  we  can  solve  anything."  \  , 

IMPUCATIONS  FOR  THE  "EMERGENCY  MATHEMATICS  AND.SCIENCE^XCT''  o 

Teacher^  training<?^Given«that  there  are^differentials  in  the  edUcatiDnid  experi- 
ence- of  boys  and  girls,  any  inservice  trainmg  must  include  components  that  help 
teachers  reach  out  to,  and  involve  women,  and  riiinority  males.  Awareness  is  key. 
School  administrators,  school  bo^ird  members,  counselors  and  teachers  all  ^eed  basic 
awareness  training  about  the  special  barriers  women^  and  girls  encounter  in  math 
and  scienca  education.  We  recojTtimend  that  the  ^techniqes  and  models  already  pio- 
neered and  proven  in  successfull  intervention  program  be  incorporated  into  inser- 
vice training  and  retraining.  Both  boys  and  girls  would  benefit.    ,  ' 

Teacher  .retraining  is  a  short-term  solution  to  two  problems:  an  oversupply  oi. 
English  and  humanities  teachers'  and  the  shortage  of  math  and  science  teachers. ' 
But  teacher  training  should  be  .ofihigh  quality  and  inten^fye.  These  teachers. need  to 
be  motivators  as  well'as  instrizctors;  they  cannot,  motivate  without  a 'strong  back- 
ground in  their  fields.     /    ,  ^     •  '  '  ■ 

In  addition,  there  shoi^d  be.  some  effort  made  tO' recruit  part-time  teachers,  re- 
tired teachers  and. teachers  ^ho  have  left  the  teaching  field  and  warit  to  return  for 
retrainings  and  certification.  >  i  '  '  " 

Involemerit  of  groups  outside  the  formal  ^ucation  system.-7-Many  successful  in- 
.tervention  programs,  such  as  EQUALS,  arje  located  outside  tHe  formal  educational 
'system.  More  emphasis  should  be  put  on  involving  aj^d  supporting  local  programs 
-"fhaTfiSVeTtkead^^eveloped  some,  solutions  to  the  problem,  particularly  in  the  area 
of  involving  girls  and  women  in  math  and  Science  prbgipAms.  It  is  particularly  im- 
portant that  the  ''Summer  Institute*'  section  tof  the  j^roposed  le^lation  be  broad- 
ened to  include  non-profit  and  community  groups  as  possible  recipien  ts.  -  . 
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Parental  involvement.— As  I  have  said^  before,  parents  are  a  key  group.  Because 
parents  have  such  a  great  Influence  on  their  children's  career  choices^  it  is  critical 
tot  parents  become  aware  of 'the  problem  and  if  possible  become  involved  m  the 
solution.  One  of  the  purposes  of  loc^l  funds  should  be  developing  parentrschool  part- 
nership pn^rams.  ^  «       .  .  - 

Incentive.— A  basic  weakne^  of  this  bill  is  |hat  there  is  no  built-m  mcentive  for 
schools  to  actually  improve  Uie  quality  of  education— and  there  is  no  way  of  track- 
ing how  well  the  law  has  fulfilled  its  purposes.  We  recommend  that  some  method  of 
tracking  arid  evaluating  the  implementation  of  the  law  be  incorporated  into  the  bill. 
In  additioDfi  since  increasing  the  partiripation  of  women  and  minority  males  in  , 
math  and  Bcienre'  program3  is  key  to  incj:easing  participation  in  general,  we  rec- 
ommed  that  incentives  be  given  m  the  second  year  to  schools  that  can  show  m- 
creased  participation  of  women  and  minority  males  in  their  math  and  science  pro- 

^"t^  need  for  a  national  effort— are  concerned  that  there  is  no  funding  for 
national  level  development,  dissemination  and  evaluation  of  materials  and  modeV  ^ 
programs/In  fact,  this  kind  of  centralized  effort  is  sorely  needed.  Too  often  local 
school  districts  operate  in  isolation  and  are  unaware  of  what  resources  are  availa- 
ble. There  are  scores  of  programs  already  in  existence  with  proven  track  records  but 
they  are  not  widely  known.  It  is  duplicative,  costly  and  inefficient  to  have  some 
16,000  school  districts  all  inventing  some  version  of  the  wheel.     "    ,  j 

As  I  have  mentioned,  there  are  many  fine  intervention  programs  already  in  ejdst- 
ence.  But  rapid  technological  and  societal  change  mandates  a  continued  commit- 
ment to  developing  new  programs  to  help  solve,t;hose  problems  that  are  just  begin- 
ning to  surface— such  as  inequities  in  microcomputer  use  in  schools.    ,  / 

Curriculum  development.— Existing  science  and  mathematics  texts  often  omit  and 
stereotype  women  and  girla  For  example,  the  pronoun  "he"  might  be  used  exclu- 
sively in  word  problems  or  the  work  problems  tnemselves  might  describe  tradition- 
ally-male activities  that  girls  may  be  unfamiliar^ with  or  disinterested  in.  ''Children,. 
Television  and  Science;  An  Overview  of *the  Formative  Research  for  3-2-1  Contact ' 
produced  by  the  Children's  Television  Workshop  showed  that  girls  preferred  shows, 
with  female  leads,  that  depicted  relationghips  between  people  and  that  focused  on 
animals.  This  give  a  clue  to  develdping  a  science  and  math  ctimculum  that  interests 
both  sexes,  riot  just  boys.  At  thfe  very  least,  any  curriculum  that  is  developed  for 
math  and  science  classes  or  for  c£?WMiter  use  must.be  free  of  sex  stereotiyping  ond 
sex  bias.  .  ' 

KNCOUBAGINO  EDUCATION  UNKAGK  TO  THE  LABOR  MAHKET 

Community-based  employment  organizations  should^^  an,  allowable  iprantee 
under  the-Suimnep  Institute  program.  Such  groups  have  pioneered  classroom  trac- 
ing and  otheirmethoda  to  quickly  prqvide  individuals  with  thd  math  and  science  ht- 
eracy  they  need  to  be  competitive  in  the  jofi  market.  These  ©jbups.have  demonstiat-  ^ 
ed  effectiveness  (p«i;icuiarly  in  working,  witb  populationcSuch  as  women,  minor- 
ities  and  the  handicapped  who  arie  underrepresented  in  iriath/science-related;dccu- 
pations)  They  can  develop  Summer  Institutes  which  (1)  provide  tether  training 
about  the  emerging  technologies  and  chajigintf  labor  market  and  (2)  offer  a  Sisries  of 
dccupation-specific  math  and  science  sessioiis  for  educators.  y  3 

>  ,0  STATE  EFFORTS 

One  of  the  uses  of  state  iFunds  should  be  to  develop  state-wide  programs  and  strat- 
'egies  for  increasing  the  participation  of' women  and  minority  males  in  math  andisci- 
ence  courses.  >  ^ ;  .  -  t 

:         '  KKSKAECH  AND  DKVKLOPMKNT 

The  NationM  lAstitute  of  Education  has  already  ddne^a  fine  job  of  funding  re- 
search to  id^ifV  the/ special  barriers  women  face  in  math  and  science  education. 
More  research  needs  to  be  done  on  solutions.  Additional  resea^h  should  explore  toe 
emergiiiff  issues  invjt^lved  with  Jjie  growth  of  computerized  instruction.  Very  httle 
research  has  been  done  on  equi^^^  in  computer^  use,  for  example.  Some  anecdotal  evi- 
'  dence  suirgesta  tbaif  boys  piay  use  computers  in  schools  more  than,  girls.  This  could 
have  sertous  implications.  We  reconamend  that  one  of  the  prioritiesTor  research  and 
development  be  investigating  and  finding  ^lut^phs  to  those  factors  that  might  dis- 
courage women  and  miiiOrity  males  from  pursuing  math  and  science  education. 


CONCLUSION  !  ' 

The  legislation  is  a  good^tart  toward  improving  the  quality  of  math  an^  science 
education  but  much  more  needs  to  be  done,  ^ye  expect,  also,  that  the  funding  level 
that  is  proposed  for  this  legislation  will  not' be  sufficient  to  accomplish  all  that 
needis  to  be  done.  ' 

Opening  th&>  doors  to  niath  aiid  science  career  to  women  and  minority  ;males  is 
not  simply  an  issue  of  fairness -and  equity.  Women  and  minority  males  are' now  the 
mtyority  of  our  workforce.  Unless  we  tap  this  pool  of  workers,  shortagiga  in  skilled 
workers  will  only  get  more  serious.  Legislation  aimed  at' improving  math  and  sci- 
ence  education  must  take  into  accoux^t  the  lower  participation  rates  of  women  and 
minoritv  males  in  these  programs  and  take  steps  to  ensure  that  our  educational 
system  better  serves  their  needs.  This  is  absolutely  crucial.        ,    ,  ^ 

Again,  I  comhiend  you  for  taking  leadership  on  this  issue.  Thank  you  for  giving  us 
the  opportunity  to  share  our  views  on  this  important  piea?  of  legislation.  ' 

Chairrpas  Perkins.  Tha^  you  very  much  for  an  excellent  state- 
ment./"^    )  «         '  ^  . 

Rfy:  CSharles  Cooke,  Federal  programs  coordinator,  California  De- 
partment of  Ekiucation.  We  are  glad  to  welcome  you  here.  Go 
al^ad. 

y  STATEMENT  OF  CHARLES  COOKE,  FEDERAL  PROGRAMS 
'COORDINATOR,  CALIFORNIA  DEPARTMENT  OF  EDUCATION 

Mr.  Cooke.  Thank  you,  Mr.  Chairman. 

I  will  attempt  to  summarize  my  testimony.  We  in  California,  of 
course,  have  a  m^'or  problem  with  regard  to  science  and  math  and 
computer  teachers.  We  estimate  that  we  are  probably  losing  about 
1,000  teachers  a  year,  and  it  may  be  higher  than  that  in  the  outgo- 
ing years.  '  .  i 

We  see  the  teacher  supply  problem  as  sort  of  in  the  three  R's:  as 
the  retraining  and  upgrading  of  current  teachers^  the  recruitnient 
of  new  teacher?;  and  the  retention  of  the  current  ^teachers.  I  think 
this  bill  addresses  somewhat  the  problems  of  rertraining  and  up- 
grading and,  to  a  lesser  exteht;,  the  recruitrnent*of  new  teachers. 

It  does  not  really  go  into  the  problem  of  rete^ition  of  current 
teachers  and  I  will  have  a  recommendation  letter  fir  that  effort. 

The  funds  in  the  bill  are  extremely  limited,  given  the  size  of  the 
problem.  Therefore,  it  would  be  our  recommendation  that  there  be, 
some  matching  requirements  in  this  bill.  We  would  make  recom- 
mendation that  perhaps  ais  high  as  50  percent  matching  £uid  that 
that  matching  should  be  State,  local,  and  Federal  dollars. 

It  seems  to  us  to  make  sense  that  vocational  education  money, 
chapter  I  moneys,  special  education  money  which  jis  being  used  to 
pay  for  teachers  in  the  math  and  science  area[s,:particularly  math- 
ematics, that  those  kinds  of  funds  being  devote^d  t6  those  purposes 
could  indeed  serve  as  matching  dollars  for  the  dollars  in  this  bill. 
We  think  both  part  A  and  part  B  should  have  a  matching  require- 
ment.      .        "  ;  ^ 

In  addition,  we  think,  though,  in  a  way  what  we!  are  sa3dng  is 
you  are  making  this  a  challenge  grant;  you  are  challenging  school 
disfricts  and  States  and  institutions  of  higher  education  to  ^find 
some  more  dollars  and  to  help  do  this.  !  . 

As  I  pointed  out,  we  would  recommend  that  you  consider  having 
the  funds  received  from  local  businesses  and  industry  tied  to  per- 
formance bonus.  If  the  business  and  industries  in  the  j  area  contrib- 
ute a  significant  amotint  of  matching  funds,  that  school  district 


would?  receive  perhaps  a  10-percent  bonus  in  this  grant.  This  would 
.  provide,  we  think,  a  fairly  heavy  incentive  to  school  districts  to 
talk  with  and  work  with  their  local  businesses  and  industry  to  get 
more  money  to  deal  with  this  problem.  ■         .  ^  . 

We  also  think  that  you  need  to  insure  in  the'biU  that  yoii>^et 
high-quality  inservice  teacher  training:  In  the  State  of  Califoniia, 
we  have  in  placeftas  a  result  of  the  initiatives  last  year,  $19  milbon 
which  has  developed  16  science  and  technological  centers  through- 
out the  State.  .    x    .  •        j  xi. 

We  believe  that  a  regional  approach  to  mservice  trammg  and  the 
utilization  of  these  regional  teaching  institutions  or  teacher  train-^ 
ing  institutions  and/or  institutions  of  higher  education,  should  b^ 
required  in  the  biHibr  the  money  that  school  districts  are  going  to 
expend.  9        /  > 

We  d^o  not  believe  that  it  is  necessarily  good  for  single  school  dis- 
tricts to  develop  their  own  in-service  traiiiing  programs  vvithout 
regard  to  statewide  standards  and  criteria.  Therefore,  we  recom- 
mend that  there  be  some  tie-in  the  legislation  requiring  that 
statewide  standards  and  criteria  are  niet  in  any  in-service  pro- 
grams to  which  the-district  is  going  to  dedicate  its  money. 
Finally,  I  would  say  that  even  in  the  congressional  scholars,  you 
'  may  be  able  to  work  an  incentive  thing  there.  Each  Member  of  the; 
House  could  be  allowed  more  than  two  candidates  if  the  business^ 
and  industry  located  in  their  district  donated  half  of  the  Scholar- 
ship for  an  individual.  For  each  half  scholarship  donated,  another 
candidate  could  be  nominated  by  the  member.  , 

We  think  that,  again,  could  expand  the  size  of  that  program  and 
address  the  problem  in  a  more— in  a  larger  fashion.  _^ 

Finally,  I  would  recommend  that  to  deal  with  the  retention  prob- 
lem, that  a  fellowship  program  be  authorized.  A  specific  amount  of 
funds,  perhaps  as  high  as  10  percent  of  the  entire  State  grant, 
would  be  designated  to  go  to  the  State  board  of  education. 

These  funds  would  provide  fellowships  for  secondary  school 
teachers  in.  math,  science,  and  computers  whp  had  taught  in  the 
secondary  schools  fpr  a  minimum  of  5, years.  The  fellowships  would 
provide  for  tuition^per  diem,  and  district  substitution  costs  for  a 
period  of  up  to  10  weeks  for  upgrading  in  teaching  skills  and  in- 
structional techhiques  in  science,  math,  and  computers. 

Upon  successful  cofapletiori  of  the  lO^week  course,  the  teacher 
would  be  given  a  certificate  of  graduation  and  become  a  member  of 
the  fellowship  and  a  voucher  or  bonus  of  $2,000.  That  voucher  of 
$2,000  can  only  go  back  to  the  district  with^xthe  teacher  and  would 
be  expended  for  the  purposes  of  upgrading  the  instructional  mate- 
rials or  the  equipment  in  his  or  her  classroom. 

We  think  that  would  provide  a  significant  incentive  to  teachers. 
We  also  think  it  would  help  in  the -retention  and  we  think  that  it 
*  could  have  a  positive  effect  on  students  fnaking  decisions  to  become 
teachers  in  these  fields.  1  ^ 

'  Finally,  Mr.  Chairman,  having  discussed  some  of  the  substantive 
issues  of  thejbill,  I  regret  I  have  to  turn  to  a  m^'or  difficulty  with 
it,  that  we  ft^ve  with  the  and  that  is  -the  fo^ula.  We  hope 
th^t  the  committee  will  be'abl^  to  revise  this  formula  to  one  that  is 
significantly  more  equitable  to  those  States  vrith  the  largest  stu- 
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dent  population  and  thus  the  likely  major  suppliers  of  science, 
math  and  computer-trained  personnel. 

I  have  attached  a  table  to  my  testimony  highlighting  the  ptoh- 
lem.  Manyjjf  the  large  industrial  iStates  do  not  receive  their  equi- 
table share.  California, .  in  particular,  receives  sigfnificaiitly  less 
than  ifs  share  of  the  student  population.  New  York,  New  Jersey, 
Connecticut,  Massachusetts,  Illinois,  Pennsylvania,  Colorado,  Wash- 
ington, and  others  are  States  that  are  shortchanged  by  this  formu- 
la. ' 
•  As  usual,  in  formula  fights,  equity  is  -defined  by  the  eyes  of  the 
beholder.  However,  I  believe  it  can  be^hown  that  the  H.R.  30  for- 
mlila,  as  currently  written,  is  clearly  inequitable.  The  attached 
table  I  have  makes  a  comparison  in  'tenns  of  the  percentage  of 
schc>ol-age'  population,  the  gains  and  losses  to  eiach  State,  as  a 
resvilt  of  the  formiila  t\mjt  is  currently  in  the  bill,  and  also  looks 
into  how  ipuch  each  Sta^  gets  in  terms  of  its  dollars  for  education 
from  the  Federal  Government.  Finally,  the  per  capita  State  and 
local  ex:penditures  for  the  local  schools,  including  capital  outlays, 
in  each  of  these  States.  ; 

What  the  table  basically  shows  you  is  thjat  the  H.Rl  30  formula, 
as  it  ^currently  exists,  penalizes  those  States  that  have,  the  highest 
cost  of  educatior^  such  as  Alaska,  New  York,  California,  and 
others^  It  penalizes  those  States  which  receive  the  smaller  shares  of 
their  educational  funds  fronj  the  Federal  Government,  and  it  pe- 
nalizes those  States  '  which  provide  a  greater-thaji-average  per 
capita  State  and  local  expenditures  for  their  schools.  '  * 

Further,  the  formula  clearly  penalizes  those  States  with  the  most 
severe  unemployment  problems,  those  States  which  are  most  in 
need  of  major  retraining  and  upgrading  to  retool  their  work  forces. 
And  thgse  States  which  have  the  larger  number  of  high-technology 
industries  most  in  heed  of  science,  mathematics,  and  computer  pro- 
fessionals. \ 

We  believe  the  forn^ula  niust  be  fevised,  Mr.  Chairman,  and  we 
would  suggest  that  you  look  at  / 

Chairman  Perkins.  One  of  the  reasons,  we  had  enacted  Federal 
legislation  all  through  the  years — whenrTcame  to  Congress  in  1949 
and  1950,  ^1  the  good  teachers  in  my  State  went  to  California  and 
everywhere  else.  That  was  the  problem  that  brought  on  this  situa- 
tion, trying  to  hold  jsome  of  these  teachers  in  thte- poorer  States. 

Go  ahead,  you  ar^i^makiiQg  a  g^bod  statement. 

Mr.  Cooke.  I  woiild  submit,  Mr.  Chairman,  that  even  the  golden 
State  of  California  has  trouble  retaining  its  teachers  today  and  1 
suspect  Kentucky  and  other  States  have  the  same  problem,  too.  We 
basically  believe  that  the  fprmuldfcould  be  revised  and  it  could  be 
revised  to^reflect  the  magnitude  of  the  problem  in  given  States; " 

You  could  also  use  a  formula  which  has  been  recommended  by 
.some  of  the  people  up  here  today  that  recognizes  ^^advantage  or 
by  recognizing  unemplo3rment.  Any  of  those  formulas  would  pro- 
vide a  more  equitable  distribution  than  this  formula  does. 

With  that,  Mr.  Chi^rman,  I  will  end  my  testimony.  Thank  you 
very  much.       '  v 

[Prepared  sta^ment  of  Charles  Cooke  follows:]  ' 
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Prkfarsd  Statement  op  Cjiarles  M.  Ckwiot,  FedkrXl  Phooram  CJoobdinatob, 
^        Caufornia  State  Department  of  Education 

Mr.  Chairman,  members  of  the  Subcommittee,  thank  you  for  the  opportiinity  to 
appear  before  yoU  t©  discuas  this  important  bill,  H.R.  30,  the  Emergency  Mathemat- 
ics and  Science  Education  Acti  My  ndme  is  Charles  M.  Cooke  and  1  am  the  Federal 
Program  Coordinator  for  the  California  State  Department  of  Education. 

There  is  no  doubt  of  the  necessity  to  upgrade  our  nation  in  the  disciiilines  of  sci- 
ence, mathematics,  and  computers  so  as  to  meet  the  challenges  of  the  future  and 
increase  the  nation's  productivity.  We  are  now  iA  the  throes  of  a  classic  supply  and 
demand  problem.  That  problem  is  simply  not  enough  science,  m^hematics,  and 
computer  teachers.  Lack  of  adequate  numbers  of  teachers  thus/forcl^many  schools 
to  use  untrained  teachers.  -  ■  * 

-  Untrained  teachers,  beside  the  likely  poor  instruction,  help  to  exacerbate  the 
problem 'of  not  enough  science  and  mathematics  mcuors.  Which,  in  turn,  leads  to 
feWer  science  and  mathfinatics  teachers— thus,  we  have  a  wonderful  catch-22  going 

^'rhis  bill  and  others  are  trying  to  break  up  that  circular  problem  and  address  the 
mcgor  issue — the  supply  of  qualified  science,  mathematics,  and  computer  teachers. 
In  California,  the  supply  problem  may  b^  described  as  follows: 
It  is  estimated  currently  that  the 'secondary  public  school  system  has  approxi- 
mately 20,000  science  and  mathematics  teachers; 

•  The  current  retirement  rate  of  teachftrs  from  the  public  schoersystem  is  about  5 
percent  per  year;  thus,  it  is  estimated  that  nearly  1,000  science  and  mathematics 
teachers  leave  the  public  schools  annually;  , 

The  large  num|?er  of  teachers  who  joined  the  system  25  years  ago  tecause  of  the 
postwar  baby-boom  will  be  retiring  this  decade,  which  will  up  the  rate  of  retirement 
from  5  percent;    \  ,  ,  *  ,.u- 

Additionally,  the  high  demand  for  science  and  mathematics  professionals  in  busi- 
ness, industry,  and  the  military  creates  further  erosion  of  the  teacher  supply  in 
these  ^reas; 

Thus,  the  annual  loss'of  science  and  mathematics  teachers  in  the  public  second- 
ary schools  in  California^  alone  is  more  likely  to  be  l,500i-and  increasing  as  we  ap- 
prom  1990;  • 

In  the  same  time  frame,  declining  enrollment  in  secondary  schools  will  reverse  m 
1989;  and  -  "  ^  \ 

'  'Thus,  by  the  end  of  this  decade  we  are  likely  to  have  more  secondary  students  at 
a  time  when  the  shortage  of  science  and  mathematics  teachers  is  likely  to  1^  at  its 
greatest.*  "  ^ 

All  of  the  above  indicates  that  the  problem  this  bill  addresses  is  a  significant  one 
and  that  ,it  is  a  problem  which  cannot  be  solved  by  State  and  local  efforts  without 
Federal  assistance.  ^ 

The  teacher  supply  problem  has  three  mcyor  components; 

Re-training  and  upgrading  of  current  teachers*  recruitment  of  new  science,  math- 
ematics, and  computer  teachers;  and  retention  of  current  science,  mathematics,  and 
o  computer  teachers. 

Analysis  of  H.R.  30  indicates,  while  it  addresses  in  some  degree  thp  problems  of 
re-training  and  upgrading  the  current  teachers  supply,  and,  to  a  lesser  extent,  the 
recruitment  of  new  teachers,  it  does  not  address  the  problem  of  retention  of  current 
teachers 

Further,-  the  funds  authorized  by  H.R.  30  do  not  appear  sufficient  to  support  a 
large-scale  attack  on  any  of  the  three  problem  areas.  As  pointed  out  above,  m  Cali- 
fornia alone,  the  teacher  attrition  in  these  Critical  areas^is  likely  to  be  1»500  teach- 
ers  annually  for  the  near  future  and  higher  than  that  during  the  last  years  of  this 
decade     '  »  '  '  ^ 

It  is  our  belief  that  the  bill  could  have  greater  impact  if  the  Federal  funds  author- 
ized in  this  bilK could  leverage  other  Federal,  State,  or  local  funds  to  assist  in  devel- 
oping animaintaining  our  teacher  supply  in  these  areas.  We  think  that  the  Com- 
mittee  shoiMd  consider  requiring  matchmg  funds  from  other  sources  in  both  Part  A 
and  Part  B  of  the  bill.  t.  j 

In  Part  A,  a  matching  requirement  of  50  percent  would  not  be  out  of  Ime  and 
would  double  the  impact  of  funds  devoted  to  this  problem.  Federal  funding,  sijch  as 
Chapter  2/ECIA,  Vocational  Education,  Chapter  1/ECIA,  and  Special  Education 
could  be  allowed  to  be  counted  as  matching  funds.  Additionally,  State  and  local 


» I  am  indebted  for  this  analysis  to  Dr.  Jamce  Guthrio  of  the  University  of  Coliforhio,  Borko- 
ley.  V. 
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unda  dedicated  to  these  purposes  would  serve  as  matching  funds.  Finally,  funds  re- 
vived from  local  buainess  and  industry  would  count  as  matching  funds.  \ 

In  the  last  category  (funds  received  from  local  business  and  industry)  a  perfonn- 
mce  bonus  might  be  desirable.  If  a  district  was  able  to  obtain  a  significant  percent- 
ige  (perhaps  as  noiuch  as  half  of  its  matching  funds)  from  local  business  and  indus- 
ry,  such  district  would  receive  a  performance  bonus  of  perhaps  10  percent  of  its 
otal  grant  (counting  both  matching  and  grant  funds). 

A  uirther  area  which  might  enhance  th6  effectiveness  of  this  bill  would  be  to 
insure  that  the  funds  proviaed  by  this  bill  only  support  the  highest  quality  inser- 
ice  teacher  training.  In  particular,  in8ervi9e  teacher  training  which  is  not  tied  to 
urriculum  and  instructional  standards  which  have  been  set  by  the  State  or  the 
ocal  educational  governing  body  is  less  likely  to  bring  about  the  improvements  in 
eacher  knowledge  and  effectiveness  that  one  desired. 

The  so-called  information  society,  which  many  say  our  society  has  now  evolved 
nto,  provides  enormous  amounts  of  information  which  is  difficult  to  sort  out  and  to 
nake  use  of.  One  of  the  many  functions  of  state  education  agencies  is  to  carry  out 
hat  sorting  function  and  provide  useful  information  and  research  to  the  local  dis- 
ricts. 

To  ensure  that  the  highest  qualitv  teacher  inservice  training  occurs,  we  believe 
hat  such  training  must  be  explicitly  tied  to  standards  accepted  by  the  State  (al- 
hough  perhaps  selected  by  the  local  governing  board)  and  would  recommend  Sec- 
io'h  604(aXlXA)  be  amended  to  reflect  that  requirement. 

^rthermore,  in  many  States  ((jalifomia  is  one)  there  are  existing  regional  inser- 
ice  teacher  training  and  upgrading  institutions  mandated  by  State  law  and  gov- 
rned  by  State  standards.  It  would  make  sense  to  ensure  that  ,  the  school  districts* 
xpenditures  for  inservice  training  go  to  such  regional  centers  and/or  institutions  of  ^ 
ligher  education  that  are  providing  quality  inservice  training  in  science,  mathemat-  * 
and  computers. 

Section  604(aXlXA)  could  be  amended  to  provide  that  school  districts  should 
xpend  the  funds  for  inservice  training  at  the  regional  inservice  teacher  training 
nd  upgrading  centers  and/or  institutions  of  higher  education.  If  such  institutions 
o  not  exist,  funds  provided  to  school  districts  could  be  pooled  as  allowed  under  Sec- 
ion  604(b)  to  help  create  such  regional  institution  and  that  section  should  be 
mended  to  allow  such  purpose. 

With  regard  to  the  provisions  governing  the  State  use  of  funds  received  under  ^his 
itle,  the  bill  does  not  appear  to  provide  State  educational  agencies  the  authpinty  to,  ' 
se  the  funds  they  receive  to.  carry  out  (either  on  their  own  or  through  contracts) 
rograms  to  upgrade  or  retrain  teachers. 

State  educational  agencies  can  and  do  have  the  capability  to  inaugurate  Statewide  ^ 
r^novative  programs  and  such  capability  should  be  encouraged  and  supported.  Sec- 
ion  605(a)  should  explicitly  allow  SEA*s  to  use  these  funds  to  develop  and  conduct 
)r  contract  for)  innovative  projects  to  upgrade  and  train  teachers,  administff-ators, 
nd  others  in  these  critical  areas. 

As  in  Part  A,  Part  B  does  not  authorize  sufficient  funds  to  operate  a  program  of 
uiTicidnt  magnitude  to  meet  the  problem.  Here,  again,  a  matching  requirement 
ould  be  required  for  Sections  622,  623,  and  625,  perhaps  ad  high  as  50  percent,  and 

performance  bonus  for  institutions  of  higher^  education  who  receive  a  significant 
ortion  of  their  matching  funds  from  business  and  industry  could  be  rewarding. 

It  might  be  possible  to  have  a  similar  incentive  with  regard  to  Section  621,  Con- 
ressional  Scholars.  Each  member  of  the  House  or  Senate  could  be  allowed  to  nomi- 
ate  more  than  two  candidates,  if  the  business  and  industry  located  in  their  district 
on  ate  half  of  the  scholarship  costs.  For  oach  half  scholarship  donated,  another  can- 
idate^ould  be  nominated  by  the  member. 

[If  the  candidate  is  not  selected,  the  funds  donated  could  only  bo  used  to  fund  , 
ther  candidates  who  were  nominated  by  other  members  from  the  same  State.] 

The  one  megor  issue  this  bill  does  not  address  is  the  retention  problem.  We  would 
uggest  that  a  fellowship  program  be  authorized  in  the  bill.  A  specific  amount  of  ' 
inds  (perhaps  10  percent  of  the  entire  grant  to  State)  could  be  designated  to  go  to 
be  State  Board  of  Education. 

These  funds  would  provide  fellowships  for  secondary  school  teachers  of  mathemat- 
»,  science,  and  computers  who  had  taught  in  secondary  schools  for  a  minimum  of 
,ve  years.  The  fellowships  would  provide  for  tuition,  per  diem,  and  district  substitu- 
ion  costs  for  a  period  of  up  to  ten  weeks  of  upgrading  in  teaching  skills  and  instnic- 
onal  techniques  in  science,  mathematics,  arid  computers.  ; 

Upon  successful  completion  of  the  ten-week  course,  teachers  would  be  given  a  cer- 
ficate  of  graduation  and  a  bonus  of. perhaps  $2,000.  The  $2,000  bonus  could  bo  used 
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only  by  the  teacher  to  buy  necessary  equipment  and/or  instructional  nrnteriala  to 
upfinraoe  inatruction  in  his  or  her  clasaroom.  jrT:ij  *- 

Section  of  the  teacher  fellows  would  bp  done  by  the  State  Board  of  Education 
actiM  upon  nominationfl  from  regional  educaUonal  instituUons  such  as  county  ot- 
fic»Bof  educaUon  andAor  regional  Inservice  teacher  training  institutions.  Criteria 
for  nominaUons  would  be  established  by  the  State  Board  of  Education  based  on 
Statevnde  standards  and  competencies  required.  ^ 

We'feelieve  such  provisions  in  the  bill  could  significantly  enhance  ^e  capacity  ot 
the  education  Krstem  to  retain  our  current  qualified  science,  mathemJitics,  and  wtn- 
pujter  teachers.  They  coujd  also  have  a  positive  effect  upon  students  making  deci- 
sions to  become  teachers  fa  these  fiel^  u  i.    i-     •        «r  wii. 

Mr  Chairman,  that  cifepletes  my  discussion  of  the  substanUve  issuc«  of  this  bill, 
it  is  vnth  r^T^t  that!  tfim  to  the  mcjor  difficulty  we  have  with  the  biU  as  current- 
ly  propoeed— the  formula.  I  would  hop^  that  the  Committee  ^'be  able  to  revise 
this  formula  to  one  that  is  significantly  more  equitable  to  those  States  with  the  larg- 
est student  population,  and  thus  the  likely  mcOor  suppliers  of  science,  mathematics, 
and  computer-trained  personnej.  '   ,\  ^,  rj.u  «.,iw>U* 

The  table  I  have  attached  to  this  testimony  highhghts  the  problems  of  the  current 
formula.  Many  of  the  large  industrial  States  do  not  receive  their  ^uitable  share. 
California,  in  parUcular,  receives  significantly  less  than  its  share  of  the  nation  s  stu- 
dent population.  New  York,  New  Jersey,  Connecticut,  Massachusette,  lUinois,  Fenn-    .  • 
sylvania,  Colorado,  Washii^n,  and  others  are  similarl^r  shortchanged  by  the  for-. 

"^A^'usual,  in  formula,  fights,  equity  is  defmed  by  the  eyes  of  the  beholder.  Howev- 
er, I  believe  that  it  can  be  shown  that  the  H.R.  30  formula  is  clparly  mequitable. 
The  attached  table  shows  for  selected  States:        ,      ,  ,   ^  .  ^oq^ 

The  percentage  of  school-age  population  and  each  State  had  m  lyou; 

The  allocation  of  $250,000,000  on  the  basis  of  this  percentage; 

The' allocation  of  each  State  if  the  H.R.  30  formula  is  used;  ^ 

The  percentage  the  H.R.  30  formula  allocates  to  each  State;  ;  . 

The  gam  or  loss  to  each  State  comparing  the  H.R.  80  aUocaUoii  to  the  allocation  ' 

^^'^flSlwnte^ o?^puf^  ^efoentary  and  secondary  school  funding  which  each 
State  receives  from  the  FederaLgovemment;  and         '       ^   ,   /.    i  j.  „^ 

The  per  capita  State  and  local  expenditures  for  local  Bchools  (mcludmg  capital 
outlays)  for  each  State:  ^       ,  Oi.  *  ' 

The  tabkj  demonstrates  that  the  H.R.  30  formula  penalizes  those  States  which 
have  the  higher  costs  of  edupation  (such  as  Alaska,  JNew  York,  Cahfomla,  and 
others),  which  receive  smaller  shares  of  their  educational  funds  from  the  federal 
government,  and  which  provide  greater  than  average  per  capita  State  and  local  ex- 
penditures for  their  schools.  ^  '  «  .  _ 

Purther,^the  H.R.  80  formula  clearly  penalizes  those  States  with  most  severe  un- 
employmeht  probloms;.those  Staf^  which  are  most  in  need  of  mi^jor  retraming  and 
upgradiiS  to  re-tool  their  work  force;  and  those  States  which  have  the  larger  num- 
bers of  high  technology  mdustries  most  m  need  of  science,  Ejathematics,  and  com- 

^"rfnaSly^  bi^Sbeaise  of  our  State,  the  H.R.  30  formula  penalizes  a  State  which  Is 
already  making  a  significant  effort  on  ite  own  to  address  the  science,  mathematics, 
and  computer  problem.  In  a  time  of  significant  budget^  crises.  Califoniia  has  none- 
theless dedicated  $19,000,000  to  upgrading  ite  teadher  corps  and  to  stimulating  stu- 
dents to  pursue  science,  mathematics,  and  computer  careers. 

Mr.  Chairman,  wo  believe  this  formula  must  be  revised.  The  most  equitoblo  so  u- 
tion  would  be  a  formula  which  rocognfees  the  proportion  each  State  s  school  popula- 
don  reprosonte  of  the  nation's  school  poj^ulation.  Other  vanablos  which  wuld  be 
considered  are  the  numbers  of  unemployM  in  a  Stote  a?id/or  the  costs  of fdil^ation 
in  each  State.  However,  to  avoid  a  complicated  formula,  the  easiest  solution ^^ould 
be  to  eliminate  the  factor  of  personal  income  per  child  currently  In  the  formula  as  it 
is  a  misleading  comparison  is  assossintf  the  cost  of  education. 

In  summary,  we  would  recommend  H.R.  30  be  amended  to: 

Require  matching  funds  for  both  Part  A  and  Part  B;  s  .  ,  „ 

Provide  a  "performance  bonus''  to  districts  and  institutions  who  recoiv^  signifi- 
cant contributions  from  business  and  industry;  .    /  \i  _i  «r 

Enhance  the  role  of  the  Stote  education  ogdncy  m  requiring  high  standards  ot 

.^"^PiJyvSo  for  a  fellowship  program  to  enhance  retention  of  current  s<ii«nce, <math- 
ematics.  and  computer  teachers;  and  , 


Piovide  an  eqidtable  fonniUa  i«cogni^iv^  States  with  the  m^or  shortages  ;of  Bci^ 
ence,  mathematlcSy  and  computer  professionals  and  the  g^tesfc^need,  for  retraining 
an4  ujpgrading.  "  .^rV      ^     --^         "  . 

Thank  you,  Mr.  Chairman  and  members  of  the  Subcommit^,  for  this  opportuni- 
ty to  express  our  views  and  recoinmendationB  On  this  important  bill.  _ 

Attachment.  • 
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Chairman  Perkins.  Let  me  put  a  few  questions  to  you,  now. 

We  cannot  enact  legislation  of  this  type  without  some  controver- 
sy. 'Hiere  is  no  way  to  do  it.  We  would  like  to  get  your  suggestions 
and  I  would  like  to  ask  all  the  panel  to  respond  to  it. 

We  can  begiii,  with  the  gentleman  from  California*- 1  would  like 
to  ask  you,  do  you  believe  that  the  States  should  determine  which 
school  districts  receive  funds  within  the  State  or  shomd  the  Feder- 
al law  set  out  a  formula  going  on  to  the  school  district  level  within 
the  State? 

Now,  thie  reioson  why  this^  is  so  important,  I  know  you  know  we 
do  not  have  the  fu^s  that  ' we  should  have.  If  we  had  adequate 
funds,  naturally  we  would  channel  it  into  every  local  school  district 
in  the  country,  and  that  may  be  what  we  should  do  anyway,,. 

What  is  your  answer  to  that  question?  * 

Mr.  Cooke.  Well,  Mr.  Chairman,  in  &ome  ways,  I  £un  very  attract- 
*ed  by  the 'notion  that  you  let  the  States  determine  how  they  would 
allocate  mpney  but  to  the  districts.  I  understand  that  school  dis- 
tricts are  not  exactly  in  favor  of  that  process. 

I  da  not  haye  any  real  problems  with  the  formula  allocation.  I 
think,  however,  you  may  want  to  think  about  doing  some  kind  of 
minimum  requirement,  a  minimum  amount,  similar  to  what  was  in 
old  title  I,  whereby  schobl  districts  that  do/not  receive  x  number  of 
dollars  because  they  are  small,  will  not  participate  in  the  program 
imless  they  get  together  with  other  similar  small  school  districts  in 
their  area  and  by  putting  their  formula  amounts  together,  reach 
that  minimum,  amount  and  therefore  participate  in  a  sort  of  con- 
sortium across  several  districts. 

I  think  that  is  a  useful  notion.  I  do  believe  there  is  a  finite 
amount  of 'money  that  is  needed  in  order  to  be  able  to  provide  any 
kind  of  a  meaningful  in-service  training  program.  For  instance,  the 
kind  of  recommendation  I  was  making  for.  a  fellowship  in  this  bill, 
my  guess  is  to  do  that  correctly  would  cost  you  about  $7,000  a 
teacher. 

Now,  if  you  run  a  formula  on  the  basis  of  |he  $250  million  in  this 
bill,  there  is  not  going  to  be  a  lot  of  districts  that  have  $7,000  to 
spend,  so  I  feel  like  you  need  to  put  a  minimum  amount  if  vou  do  it 
by  formula,  and  I  think  you  can  have  an  equitable  formula  which 
flows  to  the  district  on  the  basis  of  need,  and  that  can  either  be  a 
straight  sjphool-£ige  population  or  it  could  take  into  consideration 
disadvantaged  students,  rates  of  unemplo3rment  in  the  area,  or 
whatever.  *^ 

I  think  the  formula  is  all  right.  As  I  say,  as  a  State  official,  one 
always  likes  to  have  the  flexibility  to  do  whatever  they  want  to  do, 
but  I  understand  there  are  a  lot  of  people  that  would  not  like  that. 

Chairman  Berkins.  Mr.  Casteen,  you  go  ahead  and  answer  the 
question. 

Mr.  Casteen.  Mr.  Chairman,  I  am  in  kind  of  a  strange  position 
with  this  because  I  work  closely  with  local  school  officials,  and  I 
feel  that  their'  interests  are  important  ones.  But  I  think  I  would 
like  to  argue  for  the  largest  possible  State  role  in  determining  how 
the  funds  are  to  be  committed  and  for  several  reasons.  ' 

One  is  the  matter  of  perspective.  It  seems  clear  to  me  at  this 
point  that  the  pace  of  change  in  recent  times,  and  particularly  the 
rising  need  for  persons  trained  in  newer  kinds  of  technology  that 
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are  based  on  mathematics  and  science,  has  made  it  very  difficult  at 
any  lev^l  of  education  to  gage  what  the  needs  are  from  day  to  day. 

The  fact  of  the  matter  is,  I  think  in  recent,  years,  the  dialog 
about  changing  needs  and  especially  about  the  needs  for  more  com- 
plex academic  skills  in  our  average  graduates,  that  dialog  has  oc- 
curred primarily  at  the  level  that  involves  Governors  and  leaders 
of  industiy  and  business  and  States.  '  ^^r,  ^  'i 

I  should  point  out  that  in  the  course  of  the  work  of  the  ECS  task 
force,  we  have  come  to  realize  that  two  dialogs  are  in  progress.  I 
have  to  oversimplify  to  represent  the  two  dialogs,  but  one  dialog 
takes  place  at  the  level  of  Governors  and  the  business  leaders  with 
whom  they  deal.  And  in  that  dialog,  the  interests  asserted  are  balsi- 
cSly  those  addressed  in  the  bill;  that  is  to  say,  the  need  for  average 
competence  at  a  much  higher  level  with  regard  to  mathematics 
and  science. 

There  is  another  dialog.  That  dialog  typically  takes  place  at  the 
level  of  the  local  school  or  the  local  school  divisio^ir^n  which  em- 
ployers whose  primary  interest  may  be  in  workers  who  are  best 
able  to  work  on  an  assembly  line  or  to  do  other  jcinds  of  work  that'^ 
do  not  require  these  higher  order  of  complex  skills,  will  be  the  in- 
terest most  represented.    '  ;^     ,   ^    ,  '  , 

I  think  the  point  to  be  made  is  that  if  it  is  the  mterest  of  the 
Congress  to  try  to  see  to  it  that  our  people  are  in  general  ^more 
competent  in  the  next  generation  to  deal  with  the  different  kind  of 
economy  than  we  arfe  at  the  present  time,  there  is  a  good  argument 
for  dealing  with  the  level  of  government  that  has  the  perspective 
necessary  to  assign  goals  to  set  quantifiable  measures  and^to  try  to 
see  to  it  that  we  deliver  dollars  in  places  where  we  can  meet  that , 
specific  end.  ■  .  ■'         .     •  . 

Second,  I  need  to  make  another  observation,  and  that  is  that  sev- 
eral speakers  today  have  talked  about  "the^  need  for  collaboration 
between  higher  education  and  public  ^ucation. 

The  fact  is  that  in  most  States,  that  kind  of  ^collaboration  is  possi- 
ble only  at  the  highest  level  of  the  executive  structure  in  the  State. ' 
It  seems  very  clear  that  collaboration  between  the  academic  de- 
partments in  our  major \tmiversities  and  the  schools  of  education 
comes  about  primarily  as  a  result  of  pressure  from  the  State  politi- 
cal establishment.  V  . 

But  it  should  be  clear,  also,  that  the  m^or  needs  that  we  need  to 
address  require  a  clofee  kind  of  collaboration  between  our  secondary 
schools  and  our  middle  schools  and  our  colleges  and  universities, 
and  coordinatmg  that  kind  of  collaboration  is  very  difficult  if  the 
fiinds  are  vested  primarily  at  the  local  level. 

The  State  has  a  kind  of  interest  in  seeing  to  it  that  it  gets  the 
maximimi  return  on  all  of  its  educational  activity.  Consequently,  I 
think  I  have  to  argue  that  the  State  must  be.arparty  of  some  kind 
If  it  is,  indeed,  the  purpose  of  the  Congress  in  the  end  to  enhance 
our  capacity  in  mathematics  and  science.         7  * 

Otherwise,  there  are  structural  features  that  make  it  very  hard 
to  achieve  the  purposes  that  the  committee  is  addressing. 

Chairman  Perkins.  Dr,  Yager.  .  ^ 

Dr.  Yager.  I  think  as  indicated  in  our  previous  testimony,  I 
would  have  to  respond  to  this  question  saying  that  we  see  it  very 
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important  to  target  what  the  specific  goals  would  be  in  the  various 

'  categories  in  the  existing  bill. 

I  think  that  we  stand  very  much  in  favor  of  tar^get,  in  favor  of 
specific  proposals  and  in  flavor,  then,  ^of  a  jud^ent  in  terms  of 
funding  upon  merit,  a  peer  review  kind  of  thing,  and  it  almost 
makes  it  immaterial^  I  think,  from  our  standpoint  as  to  whether 
the  funds  are  administered  through  the  State  or  certainly  it  see^ps 
difficult  at  the  local  level,  unless  w?  are  just  saying, funding  will 
result  in  improvement  and  it  will  make  a  difference  without  spe- 
cifically spelling  but  the  kind  of  improvements  that  we  are  after. 
Chairman  Perkins.  Mb.  Page. 

A    Ms.  Page.  Chairman,  I  think  you  8ire  asking  thip.  panel  a  ques- 

(ittSh  that  goes  like  the  little  boy  who  went  to  the  doctor  and  the 
nurse  took„  him  into  the  room  and  told  him  to  strip  to  the  waist. 
When  the'  nurse  came  back  in,  he  was  standing  there  naked,  and 
'she  said,  "I  only  said  strip  to  the  waist,"  and  he  said,  "You  did  not 
tell  me  which  end  to  start  at."  ^ 
.  I  think  that  all  of  us  have  that  problem.  You  are  asking  us 
which  end  to  start  at.  The  iiriportant  thing  is  that  the  doctor, is* 
going  to  be  there  to  take  care  of  that  need  and  we  hope  this  bill  is 
going  to  take  ccu^e  of  all  our  needs- 

I  will  have  to  refer' back  to  my  paper,  also,  what  I  said.  NSBA 
did  a  study,  including  areas  of  school  systems  that  had  only  200  to 
800  students,  those  school  districts  indicated,  and  demonstrated  to 
us,  that  even  a  small  amount  as  $1,000,  would  defmitely  benefit 

.  xliem. 

They  have  the  capacity,  they  have  the  capacity  to  pool  their  re- 
sources, to  use  their  umversity  systems  in  their  States,  and  that 
they  could  use  that  kind  of  funds.  Againj^As  referred  earlier  by  Mr. 
Goodling,  the  three  women  with  the  different  opinions,  we  do  be- 
lieve th6  program  is  better  designed  at  the  local  level  to  fit  that 
local  school  (Ustrict,  with  it  being  reviewed  by  either  a  State  panel, 
a  university  panej,  possibly  a  Federal-level  panel. 

Chairman  Perkins.  Go  ahead.  « 

Ms;  Knox.  I  am  Happy  to  say  that  the  organizations  I  represent 
are  not  going  to  jump  into  this  State-versus-local  debate.  And  our 
concern  is  that  wherever  the  control  over  the  money  is  vested,  that 
there  be  an  emphasis  on  meeting  the  needs  and  eliminating  the 
barriers  that  women  and  minority  males  have.  * 

Ms.  Goldsmith.  Mr.  Chairman^  the  State  Boards  of  Education 
clearly  would  believe  that  the^^tates  should  be  involved  in  the  de- 
velopment and  the  distribution  of  any  funds  that  come  into  the 
States,  because  State  boards  of  education  do,  in  fact,  have  the  ad- 
vantage of  the  long  view  of  what  is  happening,  what  the  needs  are, 
where  a  local  school  district  does  have  to  deal  with  more  immedi- 
ate problems. 

We  do  know  that  there  is  a  great  deal  more  cooperation  today 
between  higher  education,  elementary  and  secSndary  education, 
than  there  was  even  as  short  a  time  ago  as  5. years,  th^re  are  sever- 
al State  examples  across  the  country  t|iat  we  would  be  happy  to 
share  in  terms  of  cooperative  efforts  that,  we  know  did  hot  exist  in 
the  past.  ' 
,  We  would  say  if  there' are  to  be  Federal  moneys,  that  clearly  if 
they  are*  going  to  be  directive,  there  ought  to  be  set  criteria,  they 
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ought  to  include  some  accountability.  Any  Federal /und  should  be  a 
supplement  aid  should  not  be  allowed  to  supplant  money  that  itf> 
already  being  spent  in  the  States.  «  ^ 

With  thog.e  brief  remarks,  we  look  for  the  State  involvement  and 
through  the  State  boards  of  education.  r 

Chairman  Perkins.  Greater  cities,  go  ahead. 

Ms.  McKenzib.  Mr.  Chairman,  the  Great  City  School  Council 
schools  believes  that  the  money  should  be  distributed  under  a  for- 
mula, perhaps  similar  to  title  I.  Often  when  the  money  is  distribut- 
ed on  loose  criteria,  urban  and  poor  school  districts  suffer., 

Chairman  Perkins.  Go  ^ead.'' 

Ms.  Rice.  Mr.  Chairman,  this  is  an  argument  I  would  prefer  to 
stay  out  of  and  I  am  representing  only  my  own  past  interest  in 
education.  I  think  we  have  a  very  uneven  problem.  We  have  heard 
a  lot  of  Statistics  about  the  decline  in  the  ftumber  of  math  and  sci- 
ence teachers  in  the  aggregate.  {  i 

We  need  sonie  more  statistics  on  what  the  nature  NofLihe  problem 
is  in  certain  districts  around  the  country.  I  tend— and  we  also  have 
a  very  uneven  problem  £md  we  have  relatively  modest,  funds,  to 
spend  on  it  I  tend,  just  from  my  own  past,  to  be  highly  in  favor  of 
targeting  money  to  directing  .it  at  the  problem  areas,  and  there 
were  several  criteria  that  one  could  use  to  target. ' 

Indeed,  Mrs.  McKenzie  has  cited  the  severe  problems  of  ih^ 
inner  cities.  Targeting  by  disadvantage  is  one  way,  targeting,  as 
has  be^ff^ggested  earlier,  by  levels  of  what  the  employment  needs 
are  inUhe  community,  also,  I  think  in  this  instance,  since  you  are 
trying  to  address  the  need  to  improve  the  number  and  the  quality 
of  teacMng,  it  could  well  be  targeted  by  what  that  need  really  is, 
how  many  teachers  does  that  community,  have  they  lost,  now 
many  do  they  need,  and  what  retraining  needs  do  they  require. 

Chairman  Perkins.  I  want  to  ask  one  more  question,  I  do  not 
want  to  take  up  too  much  time  here  because  we  have  so  many 
Members  who  will  have  numerous  pertinent  questions.  I  recall 
back  to  the  one  time  when  I  was  a  classroom  teacher.  I  am  wonder- 
ing how  we  are  going  to  get  around  problems  of  jealousy  if  we  in- 
crease the  salaries  of  math  and  science  teachers  above  the  salaries 
of  the  regular  school  teachers? 

Some  people  would  argue  that  is  discrimination,  but  at  the  same 
time,  they  think  their  subject  matter  in  the  arts  or  in  the  human- 
ities, history  or  anything  else,  is  just  as  important  as  yovHr  math. 
But  be  that  as  it  may,  we  all  know  from  a  realistic  standpoint  that 
industry  is  pulling  these  better  science  teachers  and  math  teachers 
out  of  the  classroom. 

Now  how  are  we  going  to  hold  them,  can  we  hold  them  through 
seminars  or  something?  Pay  them  stipends  in  the  summertime?  I 
want  you  people  to  comment  on  this  question,  I  will  go  back  to  the 
gentleman  from  California  again  and  come  around  the  table. 

Mr.  'Cooke.  Mr.  Chairman,  we  attempt  to  address  this  issue 
somewhat  in  my  testimony.  One  of  the  reasons  why  that  fellowship 
notion  that  I  discussed,  1  think  it  does  provide  some  incentive  to 
the  teachers  to  stay  in  the  g4me.  It  gives  them  some  rewards,  and 
using  a  voucher  of  $2,000,  and  I  am  not  fixed  to  that  amoimt  of 
money,  but  $2,000  for  the  tecfcher  to  take  back  with  him  or  her  to 
the  classroom  to  improve  their  classroom,  I  think  gets  around  one 


of  the  issues  that  you  have  with 'differential  pay.  It  is  not  differen- 

*tial  pay,  but  it  is  a  reward,  and  I  think  that  could  be  done  without 
the  opposition  ybu  get  when  you  get  into  differential  pay  issues. 

I  think  the  notion  of  summer,  institutes  is  helpful,  but  I  think  it 
is  not  enough.  I\|;hink.the  other  incentives  that  are  built  into  this 
11)111  are  good  ones,  also,  but^again,  I  do  not  see  it  as  enough.  That  is 
why  I  was  suggesting  the  fellowship  notion. 

(Siainnan  PiRKiNs.  Gk)  aheiad,  Aft 
S  Mr.  Castben.  Mr.  Chairman,  like'^the  problem  of  linking  State 
arid  local  interests,  I  have  a  feeling  this  particular  problem  may  be 

.  more  apparent  than  real  for  this  reason:/In  other  sectors  of  educa- 
tion, differentiated  pay  and  merit  pay  are  fairly  common  instru- 
ments. I  have  served  for  a  number  of  years  as  a^trustee  of  inde-, 
penden^t  college  preparatory  schools  in  which  both  t3^s  of  pay  are 
comiponly  jised  to  retain  teachers  for  whom  there  is  competition  or 
for  whose  services  there  is  competition.  With  regard  to  math  ^d 
science  teachelrs,  we  have  for  a  long  time  addressed  the  need  \in 

"that  way.  .    /  ' 

Second,  in  higher  education,  it  is  important  to  observe  that  both 
merit  and  the  relative  value  of  one's  discipline  have  for  a  long  time 
turned  up  asf salary  factors  in  calculatmg  salai^  ifx  Qur  most 
prestigious  institutions.  :  >  /!S:^^ 

And  the  alleged  controversy  within  the  faculty;  thelO)6ged  creat- 
ing of  a  secon(£uy  pecking  order,  those  side  el&ts  simply  have  not 

.  developed  in  the  institutions  where  I  have  taufnt.  It  is  a  fact  of  life 
that  "values  in  the  labor  market  vary  somewhat  from  one  party  to 
another. 

Third,  I  make  the  observation  that  at  least  in  the  State  in  which 
I  work  priiriarily,  the  organized  teacher  groups  hav^  been  far  less 
adverse  to  this  idea  in  recent  months  than  fliey  were  previously, 
and  the  reason  very  simply  is  that  the  membership  at  the  local 
level  watched  the  departure  of  colleagues  and  realized  the  extent 
to  which  the  labor  market  is  indeed  making  it  difficult  for  schools 
to  maintain  V  the  kinds  of  services  find  functions  that  all  teachers 
agree  they  should.  ^ 

I  think  the  fact  is  that  the  progress  of  the  recession  has  created  a 
kind  of  economic  realism  that  noay  not  have  existed  2  or  5  years 
a^o  when  the  discuission  began.  The  conditions  supporting  a  solu- 
tion have  become  much  more  prominent  in  recent  months  than 
they  might  have  been  previously, 

CSiairman  Perkins.  Dr.  Yager, 

Dr.  Yager.  I  have  some  veiy  mixed  reaction  about  the  question.  I 
think  as  a  person,  I  could  support  the  concept  of  differential  pay, 
but  I  do  not  reaUy  want  to  get  into  that  and  if  I  am  speaking  for 
my  association,  it  seems  that  it  would  btf^appropriate.  ^ 

Chairman  Perkins.  I  agree  with  you,  I  do  not  think  that  part  of" 
the  question  is  "worth  10  cents.  I  hate  to  say  that,  but  that  is  my. 
honest  opinion. 

Go  ahead. 

Dr.  Yager.  OK.  We  would  be  against  increasing  the  pay  of  sci- 
ence and  math  teachers  over  and  above  other  teachers.  However, 
we  do  feel  that  there  are  ways  within  existing  policies  that  recogni- 
tion could  be  given.  We  see,  for  example,  that  this  would  be  a  fine 
opportunity  for  partnerships  with  industry  where  programs  were 


f  set  up  ill  a  community  tliat  science  and  math  teachers  could  per- 
haps work  in  reseailBK  laboratories,  gaining  in  a  sense,  extra  pay, 
but.iat-the  same  time,  OTtra  experience.       ■      \    .     ■  ^ 

\  >  It  would  bring  a  more  practical  kind  of  science  and  mathematics 
>.  tojthe  classroom.  We  see  that  there  could  be  various  kinds  of  en- 
richriient  programs  for  students.  Again,  when  we  talk  about  test 
.  jlcores,  when  we  talk  about  the  lack  of  involvement,  the  lack  of  in- 

'4  wterest  in  science  and  mathematics,  that  the  summer  again  would 

/  "  be  an  ideal  kiiid  of  time  for  teachers  to  be  involved  with  gifted  'stu- 

f  ^    dents  arid  perhaps  siud^ttta  at  the  ol^^ 

Y  Again,  it  would  make  the 'profession  more  attractive.  It  would  be 
a  way  ojT  increasing  the  pay,  but  increase*  iirvolvement.  { 
•  We  see  a  concept  of  science  teaching  particularly  being  experi- 
^ence  based,  smd  if  there  simply  is  not  time  in  the  re^lar  school 
day  to  involve  students  and  with  their  students  ,  in  direct  experi- 
ences in  the  community  even  during  the  academic  year.  In  some 
conimunities,  for  example,  I  ran  into  this  in  Wyoming  where  they 
are  experimenting  with 'the  concept  of  science  coaches,  much  the 
same  way  that^  people  in  athletics  get  extra  pay  for  extra  work  and 
extra  involvetoent. 

We  see  this  as  a  veiy  fine  kind  of  response,  instead  of  not  just 
raising  the  pay  because  they  are  science  and  math,  but  for  specific, 
functions. 

Ms.  PAdE;  Mr.  Chairman,  putting  on  my  other  hat  as  a  local 
school  board  member,  Florida  has  been  doing  an  indepth  study 
over  the  last  2  years  a^id  I  serve  on  thiat  panel  on  this  veiy  subject. 

We  have  been  taking  testimony  from  all  of  the  large  industries 
in  the  State,  and  their  recommendation  and  the  recommendatioQ 
of  the  Commission  is  based  primarily  upon  more  cooperation  be- 
tween business  and  industry  with  the  educational  system. 
V.  We  have  found  that  the  interaction  between  the  practitioner  in 
the  field,  the  profession,  and  the  practitioner  in  the  classroom  is 
very  important. 

TOie  word  "merit"  raises  the  hair  on  the  back  of  mv  neck  because 
.1  come  from  a  State  with  a  collective-b.argaining  law.  The.  term 
"merit  pay"  gets  very,  very  sticky  .when  ybu  start  doing  that. 
'  I  think  there  are  many,  many  resources  for  using  what  you  were 
referring  to,  I  would  csJl  a  master  teacher.  Is  that  what  you  were 
referring  to? 

This  is  what  we  are  looking  at  in  our  State,  where  the  teachers 
that  are  the  best,  the  "master  teacher,"  then,  could  receive  a  differ- 
ent salary  level  and,  in  turn,  be  the  teacher  that  is  responsible  for 
the  other  teachers  beneath  them.  That  could  easily  fit  into  a  coUec- 
tive-bargainfag  situation  for  those  States  that  have  to  deal  with 
that,  but,  yoffluiow,  if  )tt)u  do  not  have  to  deal  with  it,  you  just  stay 
\  out  of  it.  ) 

But  it  is  putting  on  and  speaking  nationally,  I  would  have  to  say 
I  think  our  answer  would  be  not  a  different  pay  scale,  but  definite- 
ly more  cooperation  and  particularly  beginning  at  the  postsecond- 
ary— it  is  not  just  K  through  12,  but  the  postsecondary  area,  look- 
ing at  those  people  entering  those  fields  to  teach. 

Ms.  Knox.  Tl|e  organizations  I  represent  do  not  have  a  point  of 
view  on  this  issue,  but  I  do  have  some  personal  comments.  One  is 
that  the  shortage  of  math  and  science  tochers  is  an  extreme  ex- 
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Sression  qf  a  problem,  an  overall  problem  in  education,  in  that  we 
o  not  piEiy  teadiers  well,  anywhere. 

•  Since  women  have  been  the  mcuprity  of  elementary  and  second- 
ary public  Bchool  teachers,  with  a  lot  of  new  opportunities  opening 
^up  in  private  industry  to  women,  women  who  would  have  been 
teachers  ill  an  earlier  time  are  seeking  jobs  in  industry  and  that  is 
an  overall  problem  in  the  education  system.  J 

The  other  thing  I  want  to /say  is  that  if  studies  in  industry  are 
any  example,  pay  is  not  the  primary  factor  in  worker  satisfaction; 
^teachers  are  workers,  and  inaustry  is  beginning  to  realize  that  the 
way  to  hold  and  develop  skilled  people  and  solid  employees*  is 
through  involving  them  in  improving  companies  and  in  the.  devel- 
opment of  a  work  environment  that  is  satisfying  and  works  for 
them.  ,  ,  ,  - 

A  lot  of  math  and  science  teachers  are<teaching  with  textbooks 
that  are  out  of  date,  th^y  are  teaching  techniques  that  many  of  the 
young  people  in  their  classrooms  ctonot  relate  to,  and  in  the  proc- 
ess of  revamping  the  curriculum,  teaching  techniques,  "and  bringing 
,  the  modem  world  into  the  classroom,  I  think  we  will  be  offering 
teachers  satisfaction  in  their  job's  that  many,  of  them  are  not  now 
>  experiencing,  and  that  is  going  to  be  at  least  as  important  as  pay. 

Ms.  Goldsmith.  Mr.  Chairman,  I  would  like  to  associate  our  asso- 
ciation with  what  Ms.  Knox  has  had  to  say.  Certainly  we  would 
agree  with  what  the  comment  she  has  made  aboUt  teacher  salaries. 

We  would  certainly  think  that  setting  teacher  salaries  is  not  a 
Federfd  responsibility,  and  oughjt  to  be  worked  out  through  the  con- 
tract negotiations  that  go  on  through  local  school  systems  and  their 
loeal  teachers  associations  and  do  think  that  merit  pay,  master 
teachers^  is  something  that  ought  to  be  handled  at  the  negotiations 
table.  .  ' 

We  think  within  that,  there  are  room  for  pilot  projects  and  we 
know,  that  there  are  programs  going  around  the  country,  one  that   ^  - 
,     comes  immediately  to  mind  is  the  city  of  Houston,  where  they  are 
doing  some  changes  in  the  marketplace  and  doing  some  things  like  ^ 
some  bonus  pays,  and  there  are  ways  to  look  at  the  problebi  which 
we  have  not  looked  at  in  the  past  25  years  that  we  might  want  to 
look  at  again^  but  I  do  think  it  is  something  that  State  and  locals 
can  work-  out,  maybe  with  some  Federal  encouragement,  but  cer- 
tainly that  is  not  one  of  the  places  that  we  think  that  the  Federal 
Government  ought  to  be  involved.  • 
*        Thank  you.  . 

Ms.  McKenzie.  Thank  you.  As  a  school  superintendent,  at  this 
point  in  time,  I  do  not  beheve  that  a  salary  differential  is  appropri- 
ate. I  support  Holly  Knox's  comments  with  respect  to  job  satisfac- 
tion. I  tmnk,  however,  we  can  provide  other  incentives  and  some 
we  have  tried  in  the  District. 

For  example,  in  preparation  for  preengineering  programs  at  one 
of  our  high  schools,  four  teachers  went  to  the  General  Mntors  Insti- 
tute for  6  weeks  this  summer  in  Flint,  Mich.  They  were  paid  a 
salary  and  General  Motors  threw  in  things  like  a  car  for  use  on 
weekends,  with  money  for  gas,  and  these  teachers  were  very  ex- 
cited and  rewarded  by  that  .experience. 

Others  worked  in  the  Potomac  Electric  &  Power  Co.  here  and 
.  other  private-sector  Companies  were  involved  in  this  preparation 

'  ■  ? 
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period*  as  well  ob  oUr  administrotors  participated  in  these  kinds  of 
experience,  and  it  seemed  to  bring  excitement  and  enthusiasm  to 
the  teaching  the  subsequent  year. 

I  would  also  be  in  favor  of  extra-duty  pav  for  cocurricula  activi- 
ties in  science  and  mathematics  that  would  enrich  the  curriculum 
and  these  activities  would  perhaps  be  carried  out  in  an  extended 
day  or  an  extended  week. 

Thank  you.  ^ 

Ms.  Rice.  Mr.  Chairman,  I  think  it  is  a  vexing  concern,  but 
maybe  this  bill  does  not  have  to  address  the  issue.  As  has  already 
been  suggested,  in  business,  we  do  reward  performance,  I  mean, 
there  are  salary  ranges  for  each  type  oOesponsibility,  but  there 
are  ince;itive  rewards  for  outstanding  pertormance.  It  is  not  simply 
the  outstanding  performance  of  math  and  science  teachers  that  we 
might  want  to  address;  it  is  the  outstanding  performance  of  being  a 
teacher. 

I  think  that  there  could  well  be  these  kinds  of  bonuses  or  per- 
formance incentives.  On  the  other  hand,  I  think  that  the  market- 
place is  going  to  have  to  determine  the  level  of  salaries  for  any  dis- 
cipline, and  I  thinklhat  we  are  only  going  to  begin  to  resolve  some 
of  these  problems  school  systems  become  competitive  with  in- 
dustry for  the  same  types  of  talent. 

Chairman  Perkins.  Mr.  Goodling. 

Mr.  GooDUNG.  Thank  you,  Mr.  Chairman,  would  just  like  to 
make  two  general  observations  and  then  a  couple  specific  ones.  My 
general  observation,  first  of  all,  would  be  that  I  hope  that  this  cobi- 
mittee  would  never  get  in  the  business  of  determming  differenmal 
pay  for  certain  teachers.  '  1 

Vou  con  say  all  you  want  about  the  private  schools  and  so  An, 
but  when  you  talk  about  private  education,  of  which  I  was  a  pa^rt 
for  a  long  time,  let  me  tell  you,  first  of  all,  that  the  social  studies 
teacher  and  that  English  teacher  envies  that  math  and  science 
teacher  who  may  have  8  or  10  in  their  class,  and  not  only  that,  but 
8  or  10  people  who  want  to  be  there,  while  they  have  35  in  their 
class,  30  of  which  do  not  really  want  to  be  there. 

So  r  would  not  want  us  to  get  caught  in  that  in  any  way,  shape, 
or  form.  However,  I  agree  with  Dr.  McKenzie  and  others  \dio  said 
there  are  so  many  other  ways  to  do  this  and  the  involvement  of 
industry  with  these  math  ana  science  teachers  is  a  must  V 

We  have  to  make  sure  that  in  anything  we  do  to  encourage  the 
private  sector  to  get  involved,  we  also  have  something  there  that 
says  they  may  not  steal  that  teacher  for  a  certain  amount  of  time 
because  I  have  seen  that  happen  too.  I  have  had  too  many  who 
went  to  work  in  the  summer  for  a  private  firm  and  loved  it  so 
much  and  were  paid  bo  well  that  they  forgot  to  come  back,  some- 
times with  not  very  much  notice. 

The  second  general  observation  I  would  like-  

Chairman  Perkins.  Let  me  say  to  my  friend  tha£  I.  am  a  great 
fellow  for  local  control.  I  have  been  all  through  the  -years,  but  I 
think  it  was  well  to  get  the  reaction  so  that  we  put  some  language 
into  the  report  about  some  of  these  problems.  I  know  some  of  the 
imions  may  raise  some  Questions,  and  we  ought  to  have  compre- 
hensive hearings  along  that  line.  That  ip  the  reason  I  have  gone 
into  it. 
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Go  ahead."  \ 
Mr.  GoODUNO.  'Oh,  well,  I  agree  with  you.  I  was  not  questioning 
your  line  of  questioning.  I  may  have  been  throwing^  a  comment  to\ 
the  gentleman  who  did  bo  well  this  time,  and  who  Hid  bo  well  the  \ 
lost  time  he  was  here  for  tr^than  testing.  In  fact,  we  have  a  couple  \ 
familiar  faces  here  on  that  particular  issue.  ^ 

The  other  general  obspryijition  I  would  like  to  make,  is  that 
unless  we  find  some  way  tO  break  down  this  business  of  where  the 
money  should  go,  who  should  have  the  control,  who  should  have 
the  power.  Both  from  being  in  education  and  in  8  years,  ..we  hear 
this  testimony  over  and  over  again  that  the  State' chief  school  ad- 
ministrator woiild  like  it  to  4Come  his  way;  the  State  board  says,  no. 
We  had  better  bring  it  to  us,  and  some  State,  school  administrators 
would  not  like  that.  Then  the  local  school  boards  say,  hey,  v^e  do 
not  trust  the  State;  you  had  better  not  send  anything  there.  Then 
the  lo<jal  administrators  say,  wpll,  now,  be  sure  to  iriclude  us  be- 
cause our  school  boards  might  not  do  that,  and  on  down  the  line. 
Thpt  just  deters  us  from  doing  the  kind  of  things  we  have  to  do  in 
ecfucation. 

As  I  said,!  realize  the  situation  is  improving,  but  listening  to  the 
testimony  yesterday  and  listening  to  the  testimony  today,  it  has  a 
long  way  to  go  and  I  would  hope  that  wi-jrould  continue  to  try  to 
remedy  that  particular  situation.  /  - 

One  third,  general  observation  I  shoulfd  make  is  that  we  ha^e  to 
be  realistic.  I  realize  that  what  we  are  tdlking  about  sounds  like  an 
awful  little  for  an  awful  big  program,  but  I  also  know  that  Senator 
6omenici,  for  instance,  has  introduced  his  bill.  I  do  not  know  what 
the  bill  is,  but  I  know  his  bill  calls  for  $200  million  on  elementary 
and  secondary  and  $21  million  for  postsecondary. 

JWhen  vye  talk  about  compromise  and  conference  and  all  that,  we 
are  going  to  have  to  be  realistic.  I  do  want  to  say  that  your  testimo- 
ny was  very  valuable  because  ,  as  I  told  the  chairman  originally 
when  I  became  a  part  of  introducing  this  bill,  I  looked  at  it  as  a 
shell  and  I  realized  theVe  is  a  lot  we  must  put  inside  that  shell. 

The  testimony  that  you  are  giving  is  the-itkid  of  material  that  we 
need  to  put  in  that  shell  so  that  we  comfe  up  whh  something  that  is 
truly  worthwhile  and  no  matter  howflittle  the  financial  amount 
may  be,  it  is  going  to  make  a  differenceV 

That  is  what  we  are  here  for.  I  will  forego  all  the  questions  that  I 
wrote  oh  these  pages  as  you  were  testifying  because,  so  many 
times,  the  people  sitting  down  further  do  not  get  a  chance.  So  I  will 
yield  back  any  additional  time  that  I  might  have. 

Chairman  Perkins.  Thank  you.  Mr.  Miller. 

Mr.'  Boucher. 

Mr.  Boucher.  Thank  you,  Mr.  Chairman.  I  have  just  a  couple  of 
questions  of  Mr.  Casteen,  if  he  would  be  so  kind  as  to  answer. 

In  your  discussion  in  your  prepared*  testimony  of  Indiana  Gover- 
nor Qrr's  agenda  for  excellence,  you  mentioned  retraining  of  teach- 
ers that  are  presently  qualified  in  other  disciplines  to  teach  math 
and  sciences. 

Are  you  aware  of  any  progrcuns  in  the  country  today  where 
teachers  qualified  in,  say,  English  or  history,  are  being  retrained 
for  these  skills? 
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Mr.  Castkkn.  Mr.  Boucher,  I  doubt  that  I  could  put  my  hands  on 
a  Bpccific  program,  but  tho  conimittoo  may  bo  intoroatod  in  a  pair 
of  yollow  flhoota,  throe  yellow  ahcets  attached  to  the  written  tooti- 
mony,  surveying  State  initiativea. 

You  will  lind  references  to  such  training  programs  aboutj^pocific 
States  indicated.  One  thing  that  may  interest  you  is  that  in  meet- 
ing with  my  own  mathematics  teachers  in  Virginia,  I  have  discov- 
ered that  in  some  districts,  we  have  marginal  surpluses,  not  m^jor 
surpluses,  but  marginal  surpluses,  of  teachers  who  are  qualified  to 
'teach  mathematics  and  science  at  the  middle  school  level. 

Their  local  districts  are  often  able  to  provide  funds  that  will 
allow  them  to  take  additional  courses  and  become  certified  to  teach 
at  the  secondary  level.  We  have  identified  teachers  who  are  doing 
that  successfully  in  the  city  of  Richmond,  Henrico  County,  which  is 
the  adjacent  jurisdiction. 

I  thmk  the,  point  to  be  made  about  that  is  that  retraining  any 
adult  is  a  complicat^d^problem,  and  that  as  we  face  the  fact  that  in 
general,  teachers  define  themselves  in  part  in  terms  of  their  disci- 
pline, that  is,  their  vision  of  what  they  are  professionally,  has  to  do 
with  the  disciijlirie.  That  is  an  approach  that  requires  a  very  per- 
sonal articulaiion.  It  depends  on  the  teacher  and  the  circumstance 
and  the  demand  for  the  service  and  so  on. 

But  I  think  it  is  fair  to  say  that  with  proper  leadership,  and  this 
is  a  local  matter,  with  proper  local  leadership,  there  are  instances 
of  success  in  that  very  enterprise.  ^ 

Mr.  Boucher.  On  page  5  of  your  testimony,^.you  point  up  the 
need  for,  and  I  will  quote,  "tangible  goals  and  quantifiable  par- 
poses.'*  By  that,  do  you  mean  that  Congress,  through  this  legisla- 
tion, should  set  some  sort  of  timetable  for  teacher  training,  or  if. 
not,  do  you  believe  that  those  timetables  would  be  better  set  by 
State  governments? 

Mr.  Casteen.  Mr.  Boucher,  let  me  come  at  that  in  a  more  gener- 
al way.  What  I  am  trying  to  say  is  that  if,  indeed,  it  is  the  will  of 
the  Congress  that  we  improve  performance  in  our  schools  in  math- 
ematics and  science,  at  some  point,  and  I  think  this  is  a  response  in 
part  to  Mr.  Goodling's  very  useful  suggestions  on  the  same  observa- 
tion, we  have  to  set  some  hard  goals  and  achieve  them. 

The  process  of  brokering  or  leveraging  virtually  every  effort  to 
improve  education,  sooner  or  later  dilutes  the  purpose.  So  essential- 
ly, I  am  sajdng  that  if  the  purpose  is  to  improve  mathematics  and 
science,  we  need  to  identify  ways  in  which  we  have  done  that  suc- 
cessfiilly,  and  there  are  many  such  ways. 

Again,  the  yellow  sheets  elaborate  a  few  that  had  to  be  State  ini- 
tiative, and  having  done  that,  I  think  it  is  in  the  best  interest  of 
the  Congress  for  the  dollars  to  be  directed  to  activities  that  demon- 
strably work  and  measured  in  terms  of  very  hard  standards  as  to 
what  is  the  purpose  of  this  particular  expenditure  aijd  how  do  we 
verify  that  the  effect  was  achieved. 

The  kind  of  grant  that  simply  distributes  dollars  without  the  in- 
tention of  measuring  and  labeling  success  and  the  opposite  of  suc- 
cess sometimes  has  the  effect  of  perpetuating  the  worst  of  what  we 
do  and  not  encouraging  the  best. 

Mr.  Boucher.  So  you  would  suggest  that  we  not  have  specified 
timetables  in  this  legislation? 
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Mr.  Cahtkkn.  I  hiivo  luul  u  U)t  of  probltMUrt  with  K<)"1h  and  tinietn- 
blort  lK)ih  lately.  Mr.  DouChin': 

Mr.  lk)UCiiKU.  Jurtt  ono  final  c|uo«tion.  In  V)nivi()im  tohtiniony 
before^  th(>  conunittoo.  it  liuH  bi^on  indicatc<l  that  tlu>  nhortaK*^  in 
math  antl  Hci^inco  toachoni  in  not  uniform  nationwidi?,  and  indeod, 
it  may  not  ovon  Ih5  uniform  In  a  givon  SUito. 

Can  you  give  nio  noma  indication  of  how  Virginia  ranliH  in  awuK:!- 
ation  with  other  Statea  in  tornui  of  thirt  Hhortag(3? 

Mr.  Qahtkkn.  Wo  ari^  Bomewhat  Insttor  off  than  other  St^it^^M  with 
regard  to  both  mathematicH  and  acionco.  Like  many  aouthorn 
Station,  our  ahortage  in  the  Bcioncea  cluHtora  in  chomiatry.  It  ia  not 
that  wo  have  a  aurplua  in  phyaico,  we  have  an  even  greater  ahort- 
age  of  Htudenta  there  at  the  i|^ondary  level.  In  biology,  t(t  leant  in 
Virginia,  we  are  keening  pret^  jnuch  even  with  the  demaad.^ 

In  mathematicH,  the  ahortage  ia  'moat  severe  in  the  urban' areas, 
and  the  reaaon  obvioualy  ia  that  competing  employora  are  moat  nu- 
meiroua  in  the  urban  areaa. 

In  the  arena  where  we  have  the  beat  teacher  salary  echedulea, 
and  here  I  think  I  can  unttcf^Qojre  the  validity  of  other  comments 
made  today,  we  have  the  beat  record  in  keeping  science  and  math- 
ematics teachers  in  the  schools. 

So  in  northern  Virginia,  for  example,  which  is  our  moat  prosper- 
ous region  in  terms  of  school  Rnance,  appears  to  be  somewhat 
ahead  of  the  State  in  retaining  top-cjnd  teachers  in  mathematics 
and  science. 

Mr.  BducHEK.  Thank  you.  Dr.  Casteen.  Thank  you,  Mr,  Chair- 
man. 

Chairman  Perkins.  Mr.  Gunderson.  - 

Mr.  Gunderson.  Panel,  I  want  to  apologize  for  not  being  here 
during  all  of  your  testimonies.  You  are  a  very  distinguished  panel, 
unfortuntitely  we  are  organizing  in  another  committee  for  the  next 
2  years  and  that  has  a  great  deal  of  importance  for  me.  I  can 
assure  you  that  I  will  be  going  over  your  testimony  this  weekend. 

The  chairman  brought  up  a  couple  of  key  points  that  I  wanted  to 
probe,  but  I  would  like  to  follow  up  on  one  that  has  not  been  dis- 
cussed yet.  That  is,  what  comes  first?  It  is  sort  of  like  the  chicken 
and  the  egg,  but  we  have  got  a  limited  amount  of  money,  and 
under  a  wonderful  Pollyanna  world,  we  would  like  to  have  updated 
curriculum;  we  would  like  to  have  upgraded  in-service;  we  would 
like  to  have  better  equipment;  and  we  obviously  would  like  to  have 
more  programs  to  train,  retrain  or  maintain  teachers.  ^ 

But  I  think  we  need  to  determine  where  we  begin.  Do  we  begin 
with  the  personnel,  is  that  the  major  problem?  Is  the  curricula  the 
major  problem,  is  the  equipment  the  major  problem,  or  is  it  some- 
thing other  than  one  of  those  three? 

I  would  be  happy  to  hear  from  any  or  all  of  you  on  that  issue. 

Ms.  McKenzie.  If  you  do  not  mind,  I  will  just  start.  Very  quickly, 
I  think  that  it  is  not  an  either/or.  Some  school  districts  are  ahead 
when  it  comes  to  equipment,  some  are  better  off  with  respect  to 
training  of  teachers.  Others  might  have  curriculum  materials. 

So  I  think  that  a  needs  assessment  would  determine  what  a 
school  district  or  a  State  needs,  and  having  the  flexibility  to  deal  in 
any  of  the  three  areas. 
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Mh.  pAdic.  I  would  hnvti  to  ngnuv  Wo  havti  foun<i  that  achool  Hyti- 
t4iin«,  tiuiividiiul  fsoluM)!  rty«fi3in«  arouiul  iho  UnitiMl  Stwtim.  ntv  ' 
taking  lonK.  hard  hwdiM  at  tht^lr  Own  ciirriciihna  itu|ulronumt«  tor 
gradiuUion  in  high  Hchool.  Th<iy  hhvo  incro4tM<Mi  their  math  and  twl 
onco  and  huiguago  roquir<nuiMd^. 

I  thhdt  it  ntally  in^im  thoro.  And  thon  I  think  it  ^orfi  into  iKifit- 
Hji^condary.  Tho  ro<iulnMnonti«  of  jM'^opU;  going  into  ttHichin|{  havo 
ZiHm  very  hix,  Tho  univondty  nyMtou^  tho  collfgoH  of  oihication  aro 
Vory  hard  to  changis  And  Ihoy  have  rocogni/od  that  thoro  hnvo  to 
Ixi  >u>nifhchango«  niado  thoro. 

Thf^fi  thoHo  iH^o|)h>  that  go  Into  tho  chuHfirooni.  wo  conic  back  to 
tho  qui'Htiorf  that  waH  aHko<l  oarli<»r.  How  do  wt?  koo[)  them  in  tho 
chiHrtrooui  onco  wo  got  tht^m  there?  Ihit  it  in  tho  Hanio  i\h  Mh, 
McKenzio  Haid»  which  coniOH  firtit,  tho  chicken  or  tho  egg? 

Hut  I  beliove.wo  ntart  with  them  iu  K  through  12  with  a  ^oixl 
aoUd  background  and  then  urge  them  to  go  on.  bc^cau«o  it  in  very 
euBy  not  to  t4iko  a  math  course  and  trike  Bomothing  that  in  nuich 
fiimoler  to  get  your  GPA  up  bo  that  you  can  graduat43. 

We  have  got  to  make  our  young  pix)plo  understand  that  it  is  ini- 
portiuit  to  t4ike  thoHi>  counics  and  they  are  jjoing  to  have  to  l>e  man- 
dated. ^ 

Dr.  Yagkh.  I  would  say.  Mr.  Gundcrson,  that  in  my  opinion,  the 
first  thing  that  we  need  ia  to  di^crdte  arid  to  deHne  more  carefully 
what  tho  problem  \b.  We  thu^  ther^  is  a  ahortago  of  teachers; 
well  I  think  there  in  a  way  if  w^ally  want,  literally,  more  toaclv 
ens  that  are  certified  and  gualifilWl 

I  think  we  might  get  into  SQgBu£t  of  a  debate  in  defining  what 
a  qualified  teacher  is  like.  It  piBBto  me  that  it  is  worthless  to 
talk  about,  for  example,  equipiwSfMftoney- unless  we  are  tfilking 
about  equipment  for  a  certain  T3ndi*^of  pr<^ram.  I  think  there  is 
clear  evidence  that  we  htive  done  an  outstanding  job  during  the 
1960  s  in  both  science  and  mathematics  with  getting  people  ready 
for  careers  in  science  and  mathematics.  *  ' 

As  I  mentioned  as  a  part  of  my  testimony,  and  there  is  even 
more  in  the  written  statement,  it  seems  to  many  of  us  that  the  pri- 
mary concern  is  a  population  which  some  have  set  as  high  as  90 
percent,  which  is  incapable  of  actitig  in  today's  scientific  and  tech- 
nological society. 

If  that  is  a  mtgor  goal,  to  improve  the  general  literacy,  under- 
standing what  science  is,  we  probably  need  a  vastly  different  kind 
of  teacher,  vastly  different  kinds  of  an  instructional  program,  cer- 
tainly different  kinds  of  material. 

So  it  seems  to  me  that  the  first  thing  is  to  set  the  agenda.  It  is 
pretty  easy  to  say  that  we  have  got.^  problem.  It  is  also  pretty  easy 
to  say,  give  us  more  money,  the  problem  will  go  away. 

We  have  a.  long  history  that  problems  do  not  go  away  simply  by 
sending  money  out  someplace  to  solve  the  problem. 
Mr.  GUNDERSON.  Thank  you,  Mr.  Chairman. 
Chairman  Perkins.  The  lady  there  wants  to  say  something. 
Ms.  Knox.  Yes,  I  do.  My  associate  is  here  with  me  today.  Dr. 
Pamela,  Surko  is  president-elect  of  the  Association  for  Women  in 
Science,  and  I  want  to  say  on  her  behalf,  and  on  the  Assocja^on's 
behalf,  that  we  all  feel  that  it  is  essential  to  have  teachers  who 
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know  science  and  who  know  math  and  are  excited  about  those  sub- 
jects. *  ^ 

Without  that,  we  are  not  going  to  get  far.  ^ 

Chairman  Perkd^s.  Mr.  Miller. 

Mr.  Miller.  I  have  ho  questions  at  this  time,  Mr.  Chairman. 
Chairman  Perkins.  Mr.  Bartlett. 

Mr.  Bartlett.  Thank  you,  Mr.  Chairman,  and  my  compliments 
to  the  panel  for  providing  a  great  deal  of  information  to  this  com- 
mittee in  a  well-organized  way  in  a  short  period  of  time. 

I  would  especially  note  to  Ms.  Rice  of  Control  Data  that  I  did  ap- 
preciate your  approach  of  the  irivblvement  of  industry,  and  I  would 
detect  from  your  testimony  you  have  some  specific  suggestions  for 
ways  that  this  bill  could  be  structured  to  be  more  permissive  in  al- 
lowing school  boards  to  structure  their  programs  to  involve  local 
industry.  »  v 

I  would  suggest  to  you  that  as  you  see  this  bill  dev(elopmg,  if  you 
have  additional  suggestions  to  make  the  bill  more  permissive  to 
allow-^not  to  require,  but  to  allow  school  districts  to  involve  indus- 
try. 

I  believe  that  that  ia  the  correct  approach,  and  I  hope  to  pursue 
it.  . 

X,   Ms.  RiCE.  Thank  you  very  much,  I  shall. 

Mi*.  Bartlett.  Mr.  Casteen,  your  testimony  provided  really  an 
outstanding  listing,  and  by  no  means  comprehensive,  of  all  the 
ways  that  many  school  boards,  both  at  the  State  and  the  local 
level,  have  begun  to  place  math  and  science  education  as  a  nation- 
al priority.  '  .       .        .1  . 

Whether  Congress  acts  or  not,  I  suspect  that  that  national  pnor- 
ity  does  exist  and  exists  at  the  educational  level  right  now  even  as' 
we  speak,  and  of  course  what  this  committee  is  determining  is 
whether  there  is  an  additional  role  for  the  Federal  Government  m 
which  we  can  be  helpful  in  enticing  education,  and  I  guess  my 
question  would  be — and  I  detect  it  from  your  testimony,  then,  but  I 
would  like  for  you  to  elaborate  if  you  wish,  ^d  if  you  agree,  as  to 
whether  you  would  urge  this  bill  to  be  written  in  more  of  a  block 
grant  approach  to  permit  school  boards  or  the  State  board  of  educa- 
tion, whoever  is  making  the  decision,  to  make  their  decisions  about 
how  to  structure  their  own  program  and  to  use  this  bill  as  a  vehi- 
cle, but  by  no  means  a  mandate  in  specific  areas?. 

Mr.  Casteen;  Mr.  Bartlett,  I  have  to  answer  th^t  in  two  pieces  to 
begin  with.  ,  . 

It  seems  clear  to  me  that  the  Federal  interest  in  this  issue  difterp 
substantially  from  the  several  interests  of  the  Stetes.  There  are  na- 
tional priorities  and  issues  with  which  mathematics  and  science 
are  intertwined.  It  may  not  necessarily  be  those  of  the  given  State. 

When  we  start  to  differentiate  between  the  interests  of  the 
Stetes  and  the  local  school  boards,  let  mte  say  first  of  all  that  I 
thiiik  experience  of  recent  years  as  school  finance  has  becopae  teut, 
as  we  have  had  to  trade  off  one  good  for  another  becaiise  we  could 
not  afford  everything,  rather  than  showing  us  a  history  of  increas- 
ing factionalism  within  education,  has  shown  us  that  we  do,  to  a 
large%xtent,  develop  ways  to  collaborate  that  in  past  times  we 
would  hot  have  predicted. 
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I  think  in  more  prosperous  times,  we  tended  to  fight  more  over 
the  pot  than  we  have  in  recent  tinies.  The  collaborations  between 
higher  education  and  public  education  in  many  States  result  in 
part  from  th^  realization  that  there  is  not  enough  money  at  this 
point  to  fiind  evenrthing  that  everybody  wants.  _ 

I^have  suggested  that  the  State  mterests  ought  in  some  way  to  be 
representecTm  the  bill  because  of  what  I  tried  to  describe  earlier  as 
two  perspectives  that  I  am  perceiving  vnth  regard  to  the  purposes 
of  eoucation  in  math  and  science.  - 

I  think  i;hat  the  committfee  and  the  (Congress,  if  it  is  your  will  to 
encourage  math  and  science  education^  will  find  a  closer  kind  bf 
collaboration  and  a  more  immediate  sort  of  receptivity  at  the  State 
level  and  perhaps  will  turn  up  in  all  localities. 

I  will  not  deny  that  ,in^  many  localities,  tiie  conscienceness  that  I 
think  this  panel  represents  is  connnon.  On  th^^her  hand,  I  think 
that  it  is  necessary  by  building  in  measures  ;w  performance  and 
specific  waj^  to  see  to  it  that- high-need  populattons  receive  re- 
sources to  see  to  it  that  the  program  does  not  become  a  mechanism 
by  which  State  government  might  increas  its  governance  authority 
over  local  activities.  That  is  not  my  purpose. 

So  whether  the  mechanism  isfa  block  grant  or  something  else,  I 
guess  what  I  am  suggesting  is  that  the  interests  of  the  Congress  are 
Bkely  to  be  best  served  t^r  som^  kind  of  carefully  articulated  col- 
laboration between  State  planners  who  in  general  will  perceive  the 
problem  as  the  Congress  probably  does  and  local  school  districts 
that  face  a  vast  variety  of  different  local  circumstances,  different 
local  priorities.  /  .  .    i.  r 

It  must  clearly  be  able  to  respond  to  those,  but  m  the  context  of 
a  large  assertion  of  national  purpose,  a  separate  assertion  of  State, 
purpose  with  State  priorities  that  I  auspect  will  parallel  yours,  and 
nnfiuly,  local  conditions  that  will  drive  dollars  to  specific  local  pro- 
grams. 

Mr.  Baetlett.  Thank  you.  ■ 

Ms.  Page,  in  your  tm,  you  had  some  similar,  but  from  a  different 
perspective,  direction  in  tenns  of  talking  about  whether  this  bill 
ought  to  specifically  mandate  specific  programs  or  be  permissive  to 
school  districts  - 

You  suggested,  for  example,  that  advanced  funding  not  be  re^ 
quired  so  we  can  get  on  with  the  emergency  of  it.  You  heard  Ms. 
Kice  talk  about  additional  ways  to  involve  industry.  I  wonder  if  you 
see  from  the  school  board  perspective  additional  ways  that  this  bill 
cotdd  be  structured  to  permit  school  districts  to  set  their  priorities. 

My  colleague  had  <askea  earlier  about  which  is  best  or  which 
comes  first,  which  of  the  three,  four  or  five  different  aspects  of  this 
should  we  start  with.  I  think  you  all  answered,  well,  the  answer  is 
different  for  different  places.  .1.1 

I  wonder  if  you  would  have  us  give  that  authority  to  the  school 
boards? 

Ms.  Page.  Naturally,  I  would.  I  do  not  think  there  is  any  school 
program  that  can  Jt^e  designed  for  any  single  student  or  any  school 
district  from  the  Federal  level.  There  are  no  school  districts  that 
are  identical.     .  ►  ■       \ .     .  \ 

I  think  that  the  program  is  best  designed  at  the  local  level,  and  if 
there  needs  to  be  a  meeting  of  the  minds  of  local  school  boards  and 
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State  school  boards,  and^  by  the  way^  we  do  meet  and  we  do  talk^ 
and  we  ^re  friends.  It  would  be  possibly  a  review-type  of  thing,  but 
that  the  responsibility  should  lie  with  the  local  school  district  and 
with  the  needs  reprc^nted  there. 

The  needs  are  varying  everywhere,  but  it  has  become,  and  I 
would  have  to  agree  100  percent,  I  think,  with  what  Dr.  Casteen 
has  said/  it  is  a  major  concern  right  now  of  all  of  us  everywhere. 

Mr.  Baetlktt.  Think  you, 

Thank  you,  Mr.  Chairman,  thanks  to  the  panel. 

Chairman  Perkins.  Mr.  Boucher,  any  further  questions? 

Mr.  BoucHEH.  No  further  questions;  Mr.  Chairman.  Thank  you;. 

Chainnan  Perkins.  Mr.  Goodling^ 

Mr.  GooDUNO.  Just  three  other  comments  and  one  question.  Dr. 
McKenzie. 

First  of  all,  when  I  was  listing  to  the  groups  that  we  have  got 
together^  I  left  out  a  very  important  one  and  that  one  is  the  par-  " 
ents  advisory  groups.  Yesterday,  when  one  of  my  colleagues  \yas 
testifying,  he  was  talking  about  the  merits  of  the  Japanese  system, 
and  1  told  him  I  have  a  lot  of  questions  about  how  it  is  organized^ 
et  cetera.  I  was  also  wondering  how  many  grievance  conimitt^||L: 
they  have  and  how  many  parent  advisory  groups  they  havb  tn^ 
have  made  their  system  so  excellent. 

Holly,  1  merely  wanted  to  say  that  ^ou  gave  me  some  ammuni- 
tion  for  when  I  talk  to  my  daughter  tonight,  because  after  all  of 
her  years  in  school,  including  2  years  in  college,  she  asks  me  ihy 
opinions,  as  my  wife  does,  and  neither  of  them  ever  take  them.  So  I 
was  glad  to  hear  that  you  said  we  have  a  real  influence  on  our 
daughter's  course  selection.  / 

Seriously,  we  talked  a  lot  about  secondary  and  postsecondary 
today,  too,  and  I  made  th^  statement  yesterday,  and  the  whole  time 
we  were  trying  to  put  this  bill  together,  that  I  do  not  see  any 
changes  coming  about  unless  we  really  put  a  lot  of  emphasis  on  the 
elementary  level.  .  , 

I  do  not  see  how  you  are  going  to  postpone  a  youngster's  enthusi- 
asm for  math  and  science  until  sometime  in  junior  and  senior  high 
school.  We  have  those  teachers  out  there  who  have  to  teach  all  sub- 
jects, and  probably  have  had  one  course  in  college  on  science  and 
maybe  one  on  math,  and  it  was  probably  a  methods  course  or*  some- 
thing of  that  nature;  and  there  they,  are  trying  to  encourage  little 
youngsters  to  get  all  enthused  about  math  and  science. 

So  I  would  hope  that  as  we  put  this  bill  together,  we  really  put 
some  emphasis  on  the  elementary  level. 

.Dr.  McKenzie,  one  question.  At  the  bottom  of  6,  the  bottom  of 

f)age  6  and^he  top  of  page  6,  you  made  a  statement  and  Rich 
ooked  to  find  whemer  it  was  in  your  testimony  because  I  thought 
maybe  I  had  misunderstood. 
It  says: 

The  situation  that  we  have  outlined  has  substantial  implications  for  city  schools 
that  contain  such  latge  proportions  of  minority  youth.  Our  fear  is  that  the  new  1^- 
islation  will  only  widen  the  ^p  between  poor  and  nonpoor  schools  and  consequents^ 
between  poor  and  nonpoor  atizens. 

I  did  not  quite  imderstand  that.  Certaialy  this  would  not  be  the 
case  through  the  chairman's  formula. 
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Ms,  MoKknzie.  Right  I  think  my  comment  there  pertained  to 
.the  fact  that  if  the  legislation  is  not  targeted,  then  that  possibility 
does  exist,  ^\ 

Mr.  GooDLiNO>OK,  I  am  a  strong  pusher  for  targeting,  We  will 
work  that  out.       1  ? 
Ms.  McKenzie.  Thank  you. 

Mr.  GboDLiNO.  Thank  you.  I  have  no  other  comments.  Again, 
thank  you  very  much  for  your  excellent  testimony. 

Chairman  Perkens.  Let  me  thank  all  of  you.  This  has  been  a 
•  very  constructive  hbaring,  and  you  have  all  made  a  great  contribu- 
tion. .  . 

Undoubtedly,  we  are  going  to  get  a  bill.  It  is  a  question  of  how 
much  money  we  are  going  to  put  in  the  bill,  I  understand  that  the 
Senate  now  has  raised  their  sights  up  to  about  $221  million. 
'  So  we  will  get  a  bill  and  we  hope  it  will  work  out  fine  and 
strengthen  science  land  mathematics  throughout  the  Whole  country. 

Thank  all  of  youJ 

[Whereupon,  at  12:28  p.m.,  the  committee  was  adjourned,  to  recon- 
vene subject  to  the  call  of  the  Chair.] 
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HEARINGS  ON  MATHEMATICS  AND  SCIENCE 
EDUCATION 

Part  2 


FRIDAY,  JANUARY  28,  1983 

House  OF  Representatives, 
Committee  on  Education  and  Labor, 

Washington,  D  C. 
The  committee  met,  pursuant  to  call,  at  9:35  a.m.,  in  room  2175, 
Rayburn  House  Office  Building,  Hon.  Carl  D.  Perkins,  presiding. 

Members  present:  Representatives  Perkins,  Simon,  Miller, 
Kildeer^Williams,  Goodling,  Petri,  Craig,  Gunderson,  Bartlett,  and 
Packard. 

,  Staff  present:  John  F.  Jennings,  maqority  counsel;  William  A. 
Blakey,.  counsel;  .Lisa  Phillips,  mfgority  staff  assistant;  Betsy 
Brandy  minority  legislative  assistant;  and  Richard  DiEugenio,  mi- 
nority senior  legislative  associate. 

Chairman  |*erkins.  This  morning  the  Committee  on  Education 
and  Labor  is  continuing  hearings  on  H.R.  30,  the  Emergency  Math- 
ematics and  iScience  Education  Act. 

This  legislation  authorizes  $300 million  for  fiscal  year  1984  and 
such  sums  as  may  be  necessary  for  fiscal  year  1985  for  programs  to 
upgrade  mathematics  and  science  education  and  to  address  teacher 
shortage  iii  these  subjects. 

The  bill  would  provide  funds  to  local  school  districts  for  elemen- 
tary and  secondary  programs  of  inservice  teacher  training  and 
mqdemization  of  mathematics  and  science  instruction.  At  the  post- 
secondary  level,  H.R.  30  authorizes  congressional  scholarships  to 
encourage  students  to  become  mathematics  and  science  teachers, 
and  other  activities. 

I  feel  strongly  that  improving  mathematics  and  science  education 
programs  ought  to  be  a  priority  of  the  98th  Congress.  I  am  also 
glad  to  hear  the  President  say  that  it  will  be  a  priority  of  the  ad- 
ministration's this  year. 

Mr.  Simon.  ^ 

Mr.  Simon  [presiding].  ThaK  you,  Mr.  Chairman. 

Today,  the  third  day  of  heanngs  held  by  the^^mmittee  on  Edu- 
cation and  Labor,  will  concentrate  on  the  second  section  of  H.R.  80 
which  de£ds  with  podtsecondary  issues.  The  postsecondary  sections 
address  variotis  needs  of  the  higher  education  community  in  :  at- 
*  tracting  and  preparing  education  mcgors  to  teach  math  and  science 
in  elementary  and  secondary  schools,  and  focuses  on  the  capacities 
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of  colleges  and  universities  to  upgrade  teacher  skills  through 
summer  institutes  for  those  currently  in  the  profession  of  teaching. 

In  addition,  the  legislation  provides  for  funds  to  upgrade  instruc- 
tional equipment  at  postsecondary  institutions  for  students  of  edu- 
cation and  allows  for  competitive  grants  to  2-  and  4-year  colleges 
and  universities  to  provide  fon  program  development  to  address 
curriculums  which  have  adire^ Ibearing  on  training  or  retraining 
for  todays  high  technoloKjM&mployment  market. 

H.R.  80  also  provides  moneys  for  educational  research  to  support 
the  development  of  knowledge  and  information  resources  for  the 
improvement  of  teaching  and  learning  in  mathematics  and  the  sci- 
ences as  well  as  research  aimed  at  improving  instructional  materi- 
als and  b^ic  research  on  the  scope  of  the  problem  and  student 
achievement. 

The  critical  need  for  foreign  language  capabilities  among  the 
business,  technical  and  international  trade  communities,  points  to 
foreign  lamguage  study  as  equally  important  to  the  economic  well-  ^ 
being  of  our  Nation^  as  is  a  technologically  literate  work  force.  I 
plan  to  offer  at  least  one  amendment  to  H.R.  30  to  add  foreign  lan- 
guage studies  as  a  discipline  which  can  receive  funds  under  this 
emergency  act. 

I  might  add,  I  have  some  concerns  as  we  move  ahead  here,  that 
Congress  and  the  Nation  should  not  be  saying  that  math  and  sci- 
ence, important  as  they  are,  are  more  important  than  having  good 
second  grade  teachers,  or  good  teachers  of  EInglish  literature,  or 
good  teachers  in  any  other  field.  I  have  some  concerns  as  we  are 
moving  ahead  on  this.  I  am  not  opposed  to  recognizing  the  very 
real  problems  in  math  and  science,  but  we  have  problems  in  other 
areas,  also.  I  hope*  we  don't  lose  focus  on  those  things. 

I-m  not  going  to  read  the  rest  of  this  statement  but  will  simply 
enter  it  into  the  record. 

.  [The  opening  statement  of  Congressman  Paul  Simon  follows:! 

Ofenino  Stateicent  07  Hon.  Paul  Simon,  a  Repbksentative  in  Conobess  From 
THE  State  OF  Ilunois,  Jak.  28, 1983 

Today,  the  third  day  of  hearings  held  jointly  by  the  iSubconunittee  on  Elementary, 
Secondary  and  Vocational  Education  and  the  Subcommittee  on  Postsecondaiy  Edu- 
cation will  concentrate  on  the  second  section  of  H.R  30  whichs  deals  witii  postsecon- 
dary issues.  The  postsecondary  sections  address  various  needs  of  the  higher  educa- 
tion community  in  attracting  and  preparing  education  meters  to  teach  math  and  sd- 
^  ence  in  elexnentaiy  and  secondary  schools,  and  focuses 'on  the  capacities  of  collies 
'  and  universities  to  upgrade  teacher  skills  through  summer  institutes  for  those  cur- 
rently in  the  profession  of  teaching.  In  addition,  the  legislation  provides  for  funds  to 
upgrade  instructional  equipment  at  post-secondaiy  institutions  for  students  of  edu-i 
canon  and  allows  for  competitive  grants  to  two  and  four  year  colleges  and  uniyerai-^ 
ties  to  provide  for  program  development  to  address  curricula  which  have  a  direct 
bearing  on  training  or  retraining  for  toda/s  high  technology  employment  market 
.  RR.^  also  provides  monies  for  educational  research  to  provide  for  the  develop- 
ment of  knowledge  and  information  resources  for  the  improvement  of  teaching  and 
learning  in  mathematics  and  the  sciences  as  well^  as  research  aimed  at  impi^ving 
instructional  materials  and  basic  research  on  the  scope'of  the  problem  and  student 
achievement  o 

The  critical  need  for  foreign  language  capabilities  among  the  business,  technical 
and  international  trade  communities  points  to  foreign  language  study  as  equally  im- 
portant to  die  economic  well-being  of  our  Nation  and  a  technologically  literate 
workforce.  I  plan  to  offer  an  amehdment  to  Hit  80  to  add  foreign  language  study  as 
a  discipline  which  can  receive  funds  under  this  emergency  act 
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Along  this  line,  thore  are  critical  areas  of  studv  which  have  appeared  at  different 
times  in  our  Nation,  and  which  have  been  addressed  through  specific  .legislation 
such  as  the  National  Defense  Education  Act.  We  may,  in  the  future,  find  ourselves 
with  a  shortage  of  quality  English,  history  or  social  science  teachers.  While  it  is 
clear  that  the  present  critical  shortages  are  mainly  in  the  areas  of  math  and  sci- 
ence, I  believe  that  targeting  Federal  assistance  in  these  areas  should  not  lock  out 
other  disciplines  where  shortages  may  exist.  I  also  believe  that  it  is  as  important  to 

'  have  quality  instruction  in  the  humanities,  social  sciences  and  arts  as  it  is  in  tech- 
nol<^cal  fields.  The  funding  of  sumn^er  institutes  in  H.R.  80  may  well  apply  to 
teachers  in  concentrations  other  than  math  ^d  science,  if  not  within  the  rocus  of 

^  this  particular  bill,  but  in  any  extensions,  revisiona  or  reauthorizations  in  the 

'  future.  In  an  article  from  the  January  24,  1983,  publication  of  the  American  Associ- 
ation of  State  Colleges  and  Universities,  a  receAt  National  Science  Foundation  study 
of  industrial  firms  points  out  that  the  demand  for  college  graduates  with  science., 
and  engineering  degrees  fell  in  1982.  While  math  and  science  training  is  an  acute 
problem,  fluctuations  in  demand,  and  what  may  be  the  beginning  of  decreased 
demand,  point  to  a  requirement  that  we  should  not  look  to  math  and  science  train- 

^  ing  alone  as  pivotal  courses  for  elementary  and  secondary  students.  The  structure  of 
summer  institutes  for  teachers  aimed  at  math  and  science  in  H.R.  30,  should  also 
allow  for  study' by  other  teachers  in  order  to  create  a  well  qualified  corps  of  school 
teachers  in  all  fields  so  that  responses  to  changing  needs  will  not  be  on  an  emergen- 
cy basis  in  future  years. 

Rather  than  concentrate  on  the  math  and  science  problem  highlighted  by  wit^ 
nesses  in  previous  days  and  in  hearings  in  the  97th  Congress,  I  womd  encourage  our 
witnesses  who  are  leaders  in  the  fields  of  education,  science,  mathematics  and  engi- 
neering— to  make  specific  recommendations  about  wave  to  improve  or  modify  H.R. 
30.  I  want  to  underscore,  however,  the  importance  of  recognizing  the  Committee's 
budgetary  limitations  in  enacting  this  new  law. 

Mr.  Simon.  I  will  yield  to  my  colleague  from  Pennsylvania  for 
an V  remarks  he  might  have. 

;  Mr.  GrOODUNG.  I  Only  want  to  say  that  I  have  some  of  those  same 
kinds  of  concerns.  However,  in  a  math  and  science  approach,  I 
think  we  reially  could  help  elementary  teachers  if  we  gave  them  an 
opportunity  to  understand  a  little  more  about  math  and  science 
and  gave  them  some  courses  that  prepared  them  to  teach  math  and 
science,  because  what  happens  now  is  that  the  youngsters  reach 
the  junior  high  or  senior  high  school  level  and  then  someone  is 
going  to  try  to  encourage  them  to  be  iilterested  in  math  and  sci- 
ence. They  probably  had  more  interest  when  they  came  to  kinder- 
garten than  they  have  when  they  get  to  junior  high  school.  So  this 
program,  if  we  work  it  out  right,  at  least  might  give  those  elemen- 
tary teachers  that  opportunity,  ^^e^'^^''^ 

As  I  have  said  to  Congressman  Sim^mTl  also  have  some  concerns 
about'  which^  people  participate  in  j^iie  postsecondary  program,  be- 
cause you  can't  really  tell  whether  someone  has  a  snowball's 
chance  in  Hades  of  becoming  a  teacher  until  after  you  see  them  in 
student  teaching.  They  may  be  the  best  math  and  science  students 
in  the  world,  but  the  lousiest  teachers.  I  think  we  have  to  concen- 
trate a  lot  on  retraining  those  who  are  in  the  field  of  teaching  and 
encouraging  them  to  com(e  with  us  rather  than  go  into  industry. 

S<5 1  think  I  will  agree  with  Congressmcm  Simon.  We  have  a  lot 
of  work  tp  do.  We  have  a  shell  and  wd  w£mt  to  fill  in  that  shell  and 
have  something  that  will  reallv  do  the  job.  We  have  to  be  very 
careful.  We  have  limited  funois.  We  can't  spread  those  limited 
funds  too  far  because  then  we  will  really  do  nothing.  As  the  Chair- 
man said  yesterday,  the  Senate  has  introduced  a  bill  that  talks 
about  $22r  million.  If  we're  talking  about  $30()-and'Some  million 
and  they're  talking  about  $200-andH3ome  million,  you  know  we're 
not  going  to  $500-and-some  million,  apparently,  so  we  have  a  prob- 
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lem  there  and  have  to  bo  careful  that  we  don't  spread  ourselves  too 
thin,  as  we  did  eventually  to  the  whole  NDEA  thing.  You  know,  we 
kept  adding  and  adding  and  adding  without  correcting  the  problem 
that  existed.  '   '        r        ^  ^. 

Unfortunately,  I  won't  be-  able  to  hear  a  lot  of  your  testimony, 
but  I  will  read  it  and  my  staff  will  give  me  the  input  in  the  ex- 
change, because  before  this  hearing  was  set  up,  1  was  set-up  back 
in  my  district  to  meet  some  very  irate  farmers  at  noon  today,  and 
it  takes  me  2  hours  to  drive  there.  Now,  we're  going  to  ask  Con- 
gressman  Brown  to  solve  all  those  farm  problems  and  I  won  t  have 
to  go  back  and  meet  with  them.  But  in  the  meantime  I  Have  to  face  " 

them.  o  1    o  tt  'i-i. 

Mr.  Simon;  Let  me  yield  to  the  chairman  of  the  full  committee.^ 
Chairman  Perkins.  Let's  let  these  gentlemen  testify. 
V  Mr.  Simon.  AH  right,  we  will  accede  to  the  wishes  of  the  chair- 
man and  hear  from  our  distinguished  colleague  from  Missouri.  It^is 
a  pleasure  t^a^have  you  here.  Congressman  Ike  Skelton. 

STATEMENT  OF  HON.  IKE  SKELTON,  A  REPRESENTATIVE  IN  ^ 
OqjNGRESS  FROM  THE  STATE  OF  MISSOURI 

Mr.  Skelton.  Thank  you,       Chairman.  It  is  certainly  a  pleas- 
ure to  be  with  you  this  morning.  .    '  i. 

Mr.  Chairman  and  membeirs  of  the  committee,  I  appreciate  this 
opportunity  to  speak  with  you  regarding  the  future  of  science,  engi- 
neering, and  technology  education  in  the  United  States,  and  the 
impact  deficiencies  in  these  areas  s will  have  on  our  economy  and  on 
our  national  security.  *     .  .      *  .       t  i. 

As  a  member  of  the  House  Armed  Services  Committee,  I  have  a 
particular  concern  over  the  effect. shprtages  of  technicalhr  trained 
'  manpower,  will  have  on  the  various  military  services,  and  also  the 
impact  of  shortfi^ges  on  Department  of  Defense  civilian  personnel, 
the  defense  industry,  and  the  defense  industrial  base. 

Because  of  my  concern  in  this  area,  I  introduced  legislation  last 
year  to  establish  a  National  Commission  on  Science,  Engineering, 
and  Technology  Education.  The  bill  which  we  are  considering 
today,  H.R.  30,  also  acknowledges  the  need  for  a  national  coordma- 
tion  of  efforts  to  improve  science  and  engineering  education  m  the 
United  States  and  to  maintain  the  technological  edge  which  has 
kept  our  country  a  step  ahead  of  the  intematiSipal  community  for 
generations..  '  *     ,     i    •  i 

Today,  Mr.  Chairman,  we  are  oh  the  brink  of  a  'technological 
revolution"  which  will  denaand  a  broad  expansion  of  requirements 
for  engineers  and  other  technical  mcmpower.  Statistics  reveal  that 
50  new  electronics  companies  have  been  forming  each  month  in 
our  country. 'We  are  approaching  a  new  and  exciting  frontier,  but 
as  the  President  said  in  the  state  of  the  Union -address  on  Tuesday, 
we  must  ^be  prepared  to  make  these  changes  wbrk  for  us  and  not 
against  us.  I  , 

-  Early  last  year  I  released  a;  study  which  I  had  iejoiuested  from  the 
Library  of  Congress  on  the  status  of  science  and  engineering  educa- 
tion in  the  United  States.  I  would  like  to  submit  a  copy  of  this 
report  for  the  record.  Shockingly,  the  report  reveals  major  prob- 
lems ahead  in  meeting  this  country's  needs  for  scientists  and  engi- 
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neers  in  several  critical  areas.  A  shortage  of  trained  technical  per- 
sonnel \yould  have  serious  implications  for  our  defense  posture, 
which  relies  on  sophisticated  ships,  pli^nes,  axJi  tanks.  It  also  would 
have  a  negative  impact  on  our  econpjrriy  which  depends  on  the 
skills  of  scientists  and  engineers  for  advances  in  agriculture  and  in- 
dustry. Mr.  Chairman,  ii  shortages  of  scientists  and  engineers  are 
not  recognized  now,  and  not  acted  on  now,  we  are  going  to  find  our- 
selves in  a  technology  gap  that  will  be  far  more  serious  than  the 
''Sputnik  Gap"  of  the  fifties. 

While  there:  has  -l^een  an  increase  in  the  number  of  undergrad- 
uates enrolled  in  engineering  and  computer  science  in.  recent  years, 
the  supplv  of  graduates  will  still  fall  short  of  anticipated  demand 
in  several  vital  areas.  About  1.4  million  scientists  and  engineers 
are  going  to  be  needed  to  fill  anticipated  gro^Vth  and  replacement 
demands  by  1990.  The  Air  Force,  however,  predicts  a  114,000  total 
shortfall  of  engineers  between  now  and  then.  Shortages  of  trmned 
personnel  are  expected  in  industrial  engineering,  aeronautical  en- 
gineering, chemical,  electroij^c  and  nuclear  fields,  computer  science 
and  s^tistics.  . 

This  ,  situation  has  particularly  serious,  implications  for  defense. 
U.S.  ships,  planes,  and  tanks  have  become  increasingly  more  com- 
plex ana  reliant  on  high  technology.  Both  the  armed  services  and 
the  Department  of  Defense,  however,  are  experiencing  problems  in 
recruiting  and  retaining  technically  trained  personnel.  Almost  10 
percent-— $22.7  billion— of  the  fiscal  year'  1983  Department  of  De- 
fense budget  is  for  research,  development,  testing,  and  evaluation. 
The  Department  of  Defense  employs  61  percent— 53,712 — of  all  en- 
gineers employed  by  the  Federal  Government.  None  the  less,  the 
Air  Force  reported  that  57  percent  of  its  present  civilian  vacancies 
are  for  engineers,  and  in  1980  the  Navy  reported  that  it  needed  to 
hire  1,950  engineers  at  the  entry  level,  but  was  unable  to  fill  only 
53  percent  of  its  needs. 

All  three  services  report  shortages  of  qualified  personnel  in  the 
scientific  and  engineering  fields.  The  Air  Force  has  been  the  most 
concerned  about  the  situation  and  reports  a  current  shortage  of 
about  1,100  engineers.  Additionally,  the  Armed  Forces  report  great- 
er retention  problems  with  officers  in  science  and  engineering  dis- 
ciplines. The  Air  Force,  for  example,  reported  that  for  the  past  5 
years  the  loss  rate  of  engineers  completing  their  initial  4-year 
active  service  obligation  is  twice  that  for  other  nonfi3rihg  officers. 

All  of  this  is  in  contrast  to  the  status  of  technical  education  in 
other  countries,  and  the  Soviet  Union  in  particular.  Since  the 
Soviet  Union  launched  a  comprehensive  campaign  to  upgrade  its 
educational  system  15  years  ago,  Russian  schooling  has  taken  .a 
giant  leap  forward.  Today,  young  Soviets  graduate  firom  secondary 
schools  in  much  greater  numbers  than  their  American  counter- 
parts, and  devote  much  more  study  to  the  hard  sciences. 

Consider  these  statistics.  Each  student  in  tiie  U.S.S.R.  must  take 
the  following  compulsorjf  courses  to  qualify  for  a  secondary  school 
diploma:  5  years  of  physics;  4  years  of  chemistry;  5Vi  years  of  biol- 
ogy; 5  years  of  geography;  3  years  of  mechanical  drawing;  10  years 
of  workshop  training;  and  1  year  of  astronomy. 

In  addition,  Russito  students  are  required  to  complete  5  years  of 
algebra,  10  years  of  geometry,  and  2  years  of  calculus.  According  to 
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a  National  Science  Foundation  study  of  our  own  high  school  gradu- 
ates, only  9.1  percent  receive  even  1  year  of  physics;  16.1  percent  l 
year^of  chemistry;  45  percent  1  year  of  biology;  and  17.3  prcen*  .1 
year  of  genefal  science.  In  addition,  the  Soviets  have  raised  their 
secondary  school  graduation  rote  from  a  scant  4.9  percent  recorded 
in  1940  to  97.7  percent  in  1978.  By  comparison,  only  75  percent  ot 
all  students  in  the  United  States  complete  high  school. 

Dr.  Isaac  Wirszup,  a  professor  at  the  University  of  Chicago,  and 
an  expert  on  Soviet  science  education,  stated  that: 

The  disparity  between  the  level  of  training  in  science  and  mathematiw  of  an 
average  Soviet  skUled  worker  or  mUitary  recruit  and  that  of  a  non-college  bound 
Amencan  high  school  graduate,  and  an  average  worker  hi  one  o/ 'n^^'^j^","^ 
tries.  oTan  average  member  of  our  all-volunteer  Army,  is  so  great  that  coropanaons 
are  meaningless. 

In  1979  the  Soviet  Union  graduated  more  than  twice  the  number 
of  scientists  and  engineers  than  did  the  United  States,  and  almost 
five  times  as  many  engineering  students.  The  United  States  ranks 
third  behind  the  Soviet  Union  and  Japan  when  comparing  the  total 
number  of  engineering  graduates  and  also  when  considenng  the 
number  of  engineering  graduates  relative  td  the  size  of  the  total 
population.  There  is  also  evidence  that  the  standard  of  undergrad- 
uate study  in  these  countries  is  comparable  to  that  of  a  masters 
degree  program  here  in  this  country.  .   •  i.u 

Another  problem  which  will  affect  the  long-term  scenario  is  ttie 
large  number  of  professors  in  these  discipUnes  who  are  leaving  ata- 
demia  for  better  paying  jobs  in  industry.  The  report  cites  Z,OW  en- 
gineering and  200  computer  science  faculty  positions  currently  un- 
fUled  nationwide.  This  problem  is  not  expected  to  improve  because 
newly  graduated  baccalaureate  students  are  similarly  drawn  away 
from  pursuing  advanced  degrees  and  eventual  teaching  positions. 
Only  15  percent  of  the  top  engineering  graduates  enroll  m  gradu- 
ate programs.  The  figure  should  be  at  least  35  percent.  Those  who 
do  stay  are  non-U.S.  citizens.  A  National  Science  Foundation  study 
reports  that  if  current  trends  continue  throughout  the  eighties, 
almost  100  percent  of  all  petroleum  engineering  graduate  students 
will  be  foreign  nationals  and  non-U.S.  citizens  will  comprise  over 
50  percent  of  graduate  students  enrolled  m  most  science  and  engi- 
neering fields.  This  situation  creates  concern  for  the  Defense  De- 
partment which  must  hire  U.S.  citizens  and  poses  a  technology 
transfer  problem  which  troubles  ttie  military.  .      ^  ^, 

Finally,  Mr.  Chairman,  attention  must  be  given  to  the  grovmg 
shortage  of  trained  personnel  in  the  skilled  trades  which  threatens 
to  undermine  our  national  Aefense  prepare<taesS;  In  December 
1980,  a  special  panel  of  th6  House  Armed  Services  Committee 
found  after  an  extensive  study  that  skilled  manpower  shortage  are 
prevalent  throughout  the  defense  industry.  One  study  indicated  a 
shortage  of  250,000  machinists  in  the  next  5  years.  The  tooling  and 
precision  machinery  industry  could  hire  60,000  journeymen  now  it 
they  were  available.  .     ^,       -i.-  i 

And  listen  to  the  projected  shortages  m  other  critical  occupation 
by  1990:  Impression  diemaker,  42  percent;  die  designer,  34  percent; 
trim  maker,  33  percent;  and  industrial  engineering,  49  percent. 

Between  now  and  the  year  1990,  the  U.S.  Department  of  Labor 
estimates  an  annual  avierage  of  31,000  new  skilled  labor  openings 
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for  machinista  and  machine  operators.  Yet  only  2»S0O  new  workers 
qualify  for  such  jobs  each  year. 

This  situation  has  serious  implications  for  our  national  defense. 
Our  defense  policy  has  long  depended  on  technological  superiority 
to  counter  the  numerical  superiority  of  the  Soviet  military.  But, 
Mr.  Chairman,  our  edge  may  be  evaporating.  We  may  soon  find 
that  our  quality  is  no  longer  so  superior  that  it  compensates  for  the 
Soviet  superiority  in  numbers. 

So  what  can  be  done  about  this  most  serious  problem?  Unfortu* 
nately,  I  don't  believe  there  is  a  single,  simple  solution.  Those  who 
look  to  Government  alone  to  solve  this  problem  will  be  disappoint- 
ed. Rather,  what  we  need  in  this  area  is  a  coordinated  national, 
effort.  Government  can  help  to  focus  national  attention  on  the ' 
problems  and  provide  some  funding  for  training  and  education  pro- 
grams, and  provide  oversight.  But  the  educational  community,  par- 
ents, and  private  industry,  those  that  are  closest  to  the  problem^ 
and  its  solutions,  must  be  full  participating  partners  in  this  effort. 
We  simply  must  not  fail  to  tackle  this  problem  now.  We  must  up- 
grade the  quality  of  education  offered  in  our  American  high  schools 
so  that  our  graduates  are  not  only  better  prepared  for  college,  but 
€ilso  better  prepared  for  vocational  training  programs  leading  to 
employment  in  the  skilled  trades.  We  must  also  be  prepared  to  upr 
grade  our  physical  facilities,  our  training  equipment,  and  our  labo- 
ratories. 

Mr.  Chairman,  if  we  fail  to  meet  this  challenge  and  fall  into  a 
"technology  gap,"  we  will  find  our  position  as  a  world  leader  in  ag- 
riculture and  industry  threatened,  and  also,  our  national  security 
endangered.  There  are  those  who  say  we  cannot  afford  to  take  the 
steps  necessary  to  redress  this  situation  in  today's  tight  budget  cli- 
mate. Mr.  Chairman,  I  say  that,  in  the  interest  of  our  economic 
well-being  and  our  national  security,  we  cannot  afford  not  to  do  so. 

[The  attachment  to  Mr.  Skelton's  statement  follows:] 
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t,  INTHODUCTIOM 

Th«  impact:  of  thi  curr«nt  and  futura  aupply  of  U«B.  ioi«riClata  and 
afigtna«r«  ot\  th«  Nation*  a  acononlc  productivity^  aimtng  othar  iaau«a^  r«c«nt 
ti4ia  bacom«  a  major  coitcarn  of  nany  ailucatora,   indiiatrial  adniniat  rator* ,  at 
w«U  laa  H««ibara  of  Congraa*.    Th«  currant  and  futura  condition  of  tha  Naclon'a 
aciantific  and  enginaaring  manpower  may  ifftct  aignif  icanC  ly  tha  c()untry*a 
aciantific  and  technological  capabilitiaa  to  produca  naw  and  affactual  inno- 
vationa,  •conomic  conpat  itivaneaa  vith  othar  major  industrial  natioita,  and  to 
the  «ama  degrae,  hav«  an  impact  on  national  aacurity  in  ragard  to  military 
pr«paredneaa.  ^ 

Thia  raport  provldea  an  ovarvia^r  of  tha  atatut  of  the  United  Statta 
aupply  and  danand  of  acientiaca  and  engineers.     It  diacueaea  the  latest 
collage  and  university  enrollmenta  and  degrees  awarded  in  theae  areas  of 
atudy^  end  the  current  demand  to  fill  available  acientific  and  engineering 
occupational  poaitiona  in  the  workforce.     The  acience  and  engineering  enroll^ 
ment  and  aubsequent  eiaploymenC  of  foreign  national  atudenta  alao  are  die-- 
cuased.     Information  ia  provided  regarding  the  impact  of  foreign  nationala 
on  the  Nation'a  available  supply  and  demand  of  acientific  »j\d  engineering 
personnel.     Information  also  is  provided  about  acience  and  engineering 
educatiori»  enrollments,  and  graduates  of  varioua  other  major  countriea  in 
cotsperiaon  with  the  United  Statea.    In  addition,  a  ten-*year  projection  ia 
presented  of  the  possible  future  supply  and  demand  of  U.S.  acientific  and 
engineering  manpower. 

A  aelected  bibliography  is  included.  ' 
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1  in  THIS  UNITKD  UTATTSS 

Th«  chart  b«lo^  ihov*  th«  mM»t»«r  of  b«ch«lor*«  dagta««  twardt^J  In  1979 
•rtiJ  1980  in  thm  biological  anU  phyalcal  aciancaa,  i>4ith<»««t  •nglnaarinn 
una  tJm  aocUl  aclttncua  aa  «  naarta  of  co«p«rl«on. 

TABU?  I  - 

Total  1979  and  i9f\0  8clanc«  and  Rii«in««rin| 
Bachalor'a  D«gr*a*  Avar«l«d      _  1/ 


1979 

1980 

ftioloflcal  Sclancaa 

48,846 

A6.370 

Physical  Scl«nc«a 

23,410 

MaCh««ilrica 

1U606 

.U»'37« 

Computer  8cl«nc«  _«/ 

8,769 

11,213 

8t«clitica  _%/ 

214 

2A7 

Enginaar ing 

62,375 

68,893 

Social  Science 

108,342 

103,870 

«/    Vetter,  ITfetty  and  Eleanor  Babcb, '  Prof«»»lon«l  Wotwn  and 
Minorltlea;    Manpower  Data  RaaoUrce  Service.     Waahlngton,  Sci«ntlflc 
Manpower  Cooaaiiaion,^  Feb.  198U    p.   126,  128,  reapect  ively , 


1/    Provided  b>  the  National  Canter  for  Education  Statlatica  by  a  • 
apokaiaan  during  «  telephone  conversation  on  Oct.    19,   1981.   ^  "  • 
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<  Undergtaduate,. enrollment 3  in  engineering .  schbola  . have  almost  doublec) 
in  seven  years.    _2/    In  fall  1973,  there  were  186,705  total  full-tim^  under- 
graduate.engineering  atudenta  enrolled  in  the  United  States.    In  fall  1980, 
the  number  had  grown  to  365,117,  a  95.6  per^^^ . Itacreaae.  -  'Aa  a  result, 

there  appears  to  have  been  a  notable  increase  in  recent  engineering  graduates . 
at  the  bachelor's  degree,  level.    The  National  Center  for  Education  Statlatica 
notes  that,  in-1979,  62,375  engineering  students  received  bachelor's  degrees, 
and  in  1980,  68,893  bachelor's  degrees  were  awarded  to  engineering  students, 
a  10.4  percent  increase.      4/  i 

This  ^owth  has  been  attributed  to  the  relatively  large  salaries  being 
Offered. by  industry  to  these  graduates.    _5/    In  petroleum  engineering,  as 
data  from  the  Engineering  Manpower  Commiss ion ^how,  a  receftt  graduate  with  a 
bachelor's  degree  may  be  offered  a  starting  salary  of  $23,868  per  year.  6/ 
For  chemical  engineers  with  a  bachelor's  degree',  $24,360  per  year  may  be 
offered.      7/      ,  ■  ^ 


_2/    Peer, -Elizabeth' and  Lucy  Howard,    Help  Wanted:  Hewsweek.  v.  96Vv 
fov.  17,  1980.    p.  87.       -  ,  X 

0   .  '      .  .  .■ 

Vetter,  Betty,  and  Eleanor  Babco.    Professional  Women  and  Minorities, 
p.  150-    The  1980  figures  were  provided  specifically  by  Eleanor  Babco.  , 

Jt!    Ibid.,  p.  139.  ^  .       '  :  . 

_5/    Maeroff,  Gene  I.    Today's  Needs  Threaten  Future  of  Engineering. 
New  York  Times,  Nov.  4,  1980.    p.  Cl.  ^ 

.  U.S.  (SVaduftte  Salaries:    Engineers  Ahead.    Nature,  v.  292.  Aua.  20.  ' 
1981.    p.  663.  - 
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An  aspect  of  Che  relative  a\^tract  iveneaa  to  prospective  students  of 
science  and  engineering  curricula  vis-a-via  other  curricula  is  educational 
counseling,  an  area  on  which  little  appears  to  have  been  written.    One  re- 
port, by  the  American  Electronics  Association,  indicates  that  educational 
counseling  for  prospective  .engineering  students  aeema  to  be  inadequate. 
An  example  was  i^^ven  of  the  number  of  lawyers  that  graduated  in  1979  (30,000) 
compared  with  the  only  16,093  students  who  received  electrical  engineering 
degrees.    The  issue  is  not  whether  there  ahould  be  a- large  number  of  lawyers 
graduating,  but  the  possible  lack  of  priotity  for  career  guidance  relating 
to  the  field  of  engineering.    ^/  "  * 

B.     SCIENCE  AHP  ENGINEERING  GRADUATES  IN  THE  UNITED  STATES  PURSUING 
ADVANCED  DEGREES  '  ' 

With  induatry  offering  large  salariea  to  the  science  and  engineering.- 
'  bachelor's  degree  recipients ,* theae  students  are  discouraged  from  aeeking 

advanced  degrees.    _9/    In  addition,  aome  engineering  .university  faculty 
^mSbers  are"  leaving  academia  for  joba  in  industry  for  salaries  that  some- 
timea  double  the  amount  paid  to  them  aa  engineering  profeasora.    10/  There- 
fore, a  ahortage  of  faculty  to  train  future  engineer a  appears  to  be  developing. 


8/    American  Electro6ica  Association-    Technical  Employment  Projections 
of  Profeaaionals  and  Paraprofessionals,  198l-t-983-1985,  Resulta.    Palo  Alto, 
Calif.,  Hay  198K    p.  181-182.  ,      *  . 

_9/    Peer,  Elizabeth,  and  Lucy  Howard .    Help  Wanted:    Engineera,  p.  87.  .^ 

10/  McCurdy,  Jack.  Faculty  Shortage  Perils  Engineering  School's  Growth. 
Chroniclea  of  Higher  Education,  v.  22,  June  29,  1981.    p.  1.  ^  . 
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Pat  Hubbard,  Manager  of  Technology  Training  and  Careerec of  the  American 
-        1  ).''.. 
Electronic!  Aasociation,  has  stated  that  ''nationwide,^ there  are  currently 

2,000  unfilled  engineering  and  200  computer  science  faculty  positions., 
Academic  salaries  are  25-30  percent  lower  than  industry's  and  education  cannot 
attract  teachers  from  ct^e  small  and  available  supply  of  Ph.D.  graduates."  11/ 
*  Aff  a  procedure  to  attempt  to  improve  the  situation  in  California,  Ms. ^Hubbard 
reports  that  a  salary  plan,  approved  by  the  California  State  College  and 
University  trustees,  "to  pay  professors  in  business  and  engineering  more  than 
ptofesaors  in  other  fields,  so  that  college  could  compete  with  industry  and 
other  schools  in  hiring  professors  and  reward  merit,      ."".'  met  with  strong 
opposition  from  tv^o  major  faculty  unions."    The  unions  claimed  that  such  a 
•plan  would  start  a  "spoils  system,"  be  "demoralizing,"  and  "would  give  pre- 
ferential treatment  to  some  professors."  12/ 

According  to  Daniel  Drucker,  President  of  the  American  Society  for  En- 
gineering Education,  "the  need  for  engineering  professors  'is  going  to  get 
worse  and  the  quality  of *  instruct ioh  will  continue  to  degrade.'     .  .  .  The 
problem  is  not  just  that  too  few  engineers  are  going  on  to  graduate  school, 
but  that*  'far  too  many  of  the  best  graduates  are  not  going  on.'"  Drucker 
.estimates  that  ''15  percent  of  the  top  engineering  graduates  [enroll]  in 
graduat*-iTprograma.    The  figure  should  be  at  least  35  percent,"  he  concluded.  13/ 


^Jl/ -  American  Electronics  Aaaociation,  Technical  Employment  Projections, 
JL2/    Ibid.  . 

^3/  McCurdy,  Jack.  Faculty  Shortage  Perils  Engineering  Schools'  Growth, 
p.  X,  5, 
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The  table  below  showa  the  number  of  acience  and  engineering  graduated 
that  received  maater'a  and  doctorate  degrees  in  1979  and  1980. 

TABLE  2 

Total  4979  and  1980  Science  and  Engineering  Maater'a 
and  Doctorate  Degrees  Awarded 

1979  1980 


Master's 

Fh.D 

Maater'a 

Ph.D. 

Biological  Sciences 

6,831 

3,542 

6,510 

3,636 

Physical  Sciences 

;  5,451 

3,102 

5,219 

3,089 

Mathematica 

^  3,036 

730 

2,860 

724 

Computer  Science  a/ 

3,055 

209 

3,647 

b/ 

240 

b/ 

Statistics  a/ 

532 

165 

99 

y 

'  115 

b/ 

Engineering 

15,495' 

2,506 

16,243 

2,507 

Social  Sciences 

12,887 

3,360 

12,181 

3,225 

a/    Vetter,  Betty  and  Eleanor  Babco.    Professional  Women  and 
MinorlTiea,  P;  126,  128,  respectively. 

b/    Provided  by  the  Scientific  Manpower  Cpmmission  during  a  tele- 
phone converaation  on  Oct.  19,  1981. 


C.     FORfllCN  NATIONAL  STUDENTS  IN  U.S.  SCIENCE  AND  ENGINEERING  FIELDS 

1.    Number  and  Percentage  of  Foreign  National  Students  Studying  Science  and 
■Engineering  in  U.S.  Univeraitiea 

It  has  been  reported  that  currently  there  are  about  286,000  foreign  na- 
tional students  enrolled  in  U.S.  colleges  and  universities.    Enrollment  data 
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•how  th«t  they  are  enrolling  mostly  in  engineering,  business,  and  nsnsgement. 
fields.    rS/  , 

There  hss  been  a  particulsrly  noticesble  growth  in  recent  yesrs  in  foreign 
science  end  engineering  graduate  students  in  the  United  States.    Petroleum  engi- 
neering seens  to  be  the  area  in  which  the  most  remarkable  growth  has  occurred. 
If  such  trends  continue  throughout  the  1980a,-  a  recent  National  Science  Founda- 
tion (NSP)  report  hss  stated,  almost  100  percent  of  all  petroleum  engineering 
graduate  atudonta  will  be  non-U. S.  citizens  and  non-U,8.  citisene  will  com- 
prise over  -50  percent  of  graduate  students  enrolled  in  moat  science  and  en-  ' 
^^^niSHng  fields.     16/    The  table  below  compares  0.8.  science  and  engineering 
full-time  graduate  students  with  full-time  foreign  graduate  students  in  the 
United  Ststes  all  enrolled  in  institutions  granting  doctorate  degrees. 

^  .  TABLE  3  Vt/ 

Comparison  of  U.S.  and  Foreign  Full  Time  Graduate  Students 
In, Doctorate  Granting  Institutions    *  : 

Field  of  Science  .  Fiscal  Year  1974  Fiscal  Year  1979 
 or_En4^  i  U.S.           Foreign        X  Foreign       U.S.       Foreign    X  Foreign 

Petrol.  Eng.  98  163  /  62Z                 U?  250  68X 

Elect.  Eng.  5,249  2,401  31Z  4,549  3  709  45Z 

Kech.  Eng.  2,775  1.438  34Z  2,754.  2,241  45t 

Comp.  Sci.  2,957  819  22Z  3,685  1,590  30Z 
Hath  4  Appl.                                                        , . 

,««h  7,082  1,305  16Z''  5,204  2,066  28Z 

Source:    "Academic  Science  Graduate  Enrollment  and  Support,  Fall  l979," 
p.  48,  64.  '  HSF  Document  80-321. 


15/  American  Electronics  Aasociation.  Technical  Employment  Projections, 
p.  183 . 

16/    National  Science  Foundation.    Situation  Report— Selected  Federal 
Agencies*  R&D  Budgets.    Report  to  Dr.  H.  Kent  Wilson,  Director  ppRM.  iByJ 
Syl  McNincy,  Jr.,  Executive  Assistant  for  Budget  Policy,  Washington,  June  22, 
1981,  updated,  July  6,  1981.    p.  9.  .  ^ 

17/    Ibid.  -  , 
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The  Department  of  Defense  (DOD)  is  greatly  concerned  about  the  in- 
crease of  foreign  national  students,  the  NSP  report  notes,  because  the  DOD 
oust  hire  citirens.    Due  to  significant  increase  in  the  number  of  foreign 

national  students  in  some  science  and  engineering  fields,  it  is  believed  that 
in  the  near  future,  very  few  U.S.  citizens  in  these  fields  will  be  available 
for  hiring.    In  addition,  "foreign  students  pose  a  technology  transfer  prob- 
lem that  is  particularly  troublesome  for  the  military."    18/    As  a  result, 
DOD  has  reportedly  devised  a  plan  to  implement  a  special  fellowships  program  - 
for  study  in  specific  science  and  engineering  areas  that- are  important  to 
the  Department.    Funding  for  the  program  would  be  on  about  the  $3.0  million 
level  in  fiscal  year  1983  and  increase  to  $5.0  milli6n  by  fiscal  year  1984 
and  fiscal  year  1985.  "Eligible  students  would  receive  a  $15,000  subsidy 
under  the  plan,    19/      "       .  .  . 

2.    Number  and  Percentage  Graduating  in  Scientific  and  Engineering  Fields 

^     .       ■  >  ■    ■  _  ■'.  '  ■ 

A  conmon  problem  that  seems  to  be  the  concern  of  hoth  U.S.  industry  and 
U.S.  universities  'is  that  "there  is  a  dearth  of  American-bJrn  students  pur- 
suing advanced  degrees  in  engineering,  and  in  related  research  and 'technical 
fields.    The  results  are  a  dwindling  pool  of  U.S. -born  talent  from  which 


^8/  Ibid. 
19/    Ibid.,  p.  12. 
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[variout]  companies  can  draw,  their  R&D  staffs  and  universities  can  obtain 
faculty,  and  a  troubling  export  of  knov-how  to  other. countries."  20/ 

The  following  table  provides  the  nuwber  of  percentage  of  all  engineering 
.degrees  awarded  to  foreign  national  students  (P.N.S*)  in,1980, 

TABLE  4 

Total  1980  Engineering  Degrees  Awarded 
Foreign' National  Students,  Number  and  percentage  By  Level  of  Degree  21/ 


Total 
all  degreea 

F.N.S. 

Percent 
F.N.S.  degrees 

58,742 

4,895 

8.33 

,  17,243 

4,512 

26.17 

2,751 

982 

35.70  . 

78,736 

10,389 

13.19 

Bachelor  *  a 
Master's 
Ph.D.'s 
Total 


3.    Number  and  Percentage  pursuing  Advanced  Science  and  Engineering  Degrees 

According  to  data  compiled  by  the  Scientific  Manpower  Commission  22/ 
in  fall  1980,  a  total  of  44,335  full-time  engineering  students  were  enrolled 
in  graduate  achool.    Out  of  this  number,  16,120  or  36.4  percent  were  foreign 

y*     ■  'J 

national  atudenta.  Students  enrolled  part-time  in  graduate  engineering  achool 
totaled  23,250,  of"^  which  2,690  or  11.6  percent  were  foreign  nationala. 


20/  Wanted:  U.S. -Born  Graduate  Students.  Chemical  Week,  v.  128, 
June  24,  1981.    p.  44.  ' 

21/    Vetter,  tietty  'and  Eleanor  Babco.    Professional  Women  and 
Minorities,  p.  144. 

22/    Ibid.,  p.  150. 
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The  National  Reaearch  CoWil  (NRC)  reports  that,  in  1980,  46.3  patcent 
of  all  doctorate  degrees  awarded  in  engineering  went  to  non-U. 8.  cltitene 
(1.149  out  of  a  total  2,479  awarrfed;  these  data  differ  8llghtly>from  thoae  in 
table  4  innediately  above).*  23/    Of  thoae  foreign  national  studenta,  299 
(12.1  percent)  hold  penaanent  viaaa,  while  850  (34.3  percent)  hold  temporary 
viaaa.  24/^ 

In  general,  the  report  found  the  following  regarding  foreign  national 
engineering  Ph.D.  reciplenta:  25/ 

-  While  the  number  of  foreign  citisens  with  permanent  viaaa 
earning  Ph.D. *s  from  U.S.  universities  has  decreased  by 
38.6X  from  its  peak  year  in  1972,  the  number  of  temporary 
visa  holdera  has  increaaed  through  the  1970  s,  reaching 
an  all-time  high  of  3,632  in  1980;  - 

-  Foreign  doctorate  recipienta  ar^  largely  concentrated  in 
acience  fields— about  one-half  of  the  engineering  doc- 
toratea  (46. 3X)  and  one-third  of  the  Ph.D.'s  in  the 

«     agricultural  sciences  (36.5X)  in  1980  were  foreign 
citisenfti^ 

-  From  1960  to  1980,  the  geographic  areas  of  Eastern  and 
Western  Asia  were  the  sources  for  the  largest  number, 
of  foreign  citirens  earning  doctorates  in  the  U.S. 

'  In  1980,  the  Asian  geographic  areaa  accounted  for 
"    '  nearly  44X  of  the  total  number  of  foreign  doctorate 
recipient a;  ^ 

-  In  1^80,  the  three  sources  of  financial  support  ad-  ^ 
ministered  through  the  university— University  Fellow- 
ship, Teaching  Assistantship,'  and  Research  Assistant- 
ship — represented  the  primary  support  for  39. 2Z  of^ 

the  Ph.D. 'a,  with  foreign  citirens  reporting  greater 
dependence  on  support  £roa  these. sources  than  their 
U.S.  counterparts. 


23/    Hational  Research  Council.    Commiasion  on  Human  Resources.  Summary 
Report"l980:    Doctorate  Recipients  from  United  States  Universities.  Washington 
National  Academy  Press,  1981.     p.  12. 

24/  Ibid. 

25/    Ibid.,  highli^ts  (inside  cover  of  report). 
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4.    Number  and  Percentage  of  Foreign  National  8cientiatB  and  Engineera 
Employed  by  the  U.S.  Corporationa  and  U.S.  Military 

The  NRC  reports  that  "for  foreign  cititeni,  the  planned  employment  lo- 
cation following  the  doctorate  is 'highly  dependent  on  visa  statua— 87.4X  of 
permanent  vlaa  ho  Id  era  and  25.8%  of  ^the  temporary  group  have 'firm  qommltmienta 
to  remain  in  the  U.S.  for  employment."    26/    'thT^jorlty  of  those  with  tem- 
porary  viaae,  however,  67.7  percent,  Indicated  that  they  would  be  employed 
in  another  country.    27/    The  remainder  of  temporary  visa  holders  (6.5  per- 
cent), baaed  on  a  diagram  in  the  NRC  study,    28/  probably  did  not  report 
any  particular  location  for  future  employment. 

«r     The  type  of  position  that  moat  of  the  non-citlten  Ph.D.y  recipienta 
expected  varied  between  the  permanent  and  temporary  vlaa  groupa.    Of  those 
holding  permanent  vlaaa  with  "firm  cmjiloyment  plans,  45.8"  percent  were  an- 
ticipating jobs  in  industry  or  buainesa  while  only  41.8  percent  indicated 
commitments  to  work  In  the  academic  environment,-  29/    Of  the  temporary 
viae  holdera  with  definite  employment  plans  61.1  percent  intended  to  work 
in  academe* 

Paul  Morris,  Jr.,.  Head  of  Chemical  Process  Industries  (CPl),  who  re- 
cruits for  the  Pox  Morris  Company  of  Wilmington,  Delaware,  has  stated  that 
"foreigners  who  decide  to  remain  in  the  U.S.  are  forced  by  the  marketplace 


26/  Ibid.,  p.  21. 
IV  Ibid. 

28/  Ibid.,  p.  19. 
29/    Ibid.,  p.  21. 
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to  get  higher  degrees  to  cbmpece  with  citizena  for  the  same  jobs.  The 
fflsjbrity  are  ot  s  very  hi,gh  caliber ,  among  the  best  their  country  has, 
and  graduate  in  the  cop  fifth  of  their  class."  30/ 

In  the  scademic  ares,  Yaciah  T.  Shah,  profeaaor  and  chalrmiin  of  petro- 
leum and  chemical  engineering  at  the  University  of  Pittsburghi  has  observed, 
that' "it  is  difficult  to  get  top-qualicy  American  graduate  students.    Ve  have 
to  take  foreign  stul^nca  Co  work  on  research  projects  ac  Pitt,  and  placement 
aftei^arda  is  a  problem.    Sixty  to  70  percent  of  Pitt  *a  full-time  graduate 
enrollment  in  cheorical  engineering  la  foreign."  31/ 

Whether  there  are  foreign  nationals  with  degrees  in  scientific  and  engi- 
neering  fields  who  seek  employment  in  the  U.S.  military  could  not  be  deter- 
mined for  this  report.    A  apokeamsn  at  the  Scientific  Manpower  Commiasion 
suspects  thst  dsta  on  such  employees  do  not  exist.    32/    A  spokesman  at  the 
U.S.  Bureau  of  Labor  Staciatics,  Division  of  Employment  and  Unemployment 
Analysis,  stated  thst  such  data  are  not  collected  because  they  would  be 
difficult  to  obtain.  33/ 


30/    Wanted:     U.S.^^orn  Graduate  Students,  p.  45. 
/  31/  Ibid. 

32/  Discussed  during  a  telephone  conversation  with  a  spokesman  at  the 
Scientific  Manpower  Commission  on  Oct.  20,  1981. 

33/  Discussed  during  a  telephone  conversation  with  a  spokesman  at  the 
U.S.  Bureau  of  Labor  Statistics  on  Oct.  20,  1981. 
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5 ,    Wumber'^and  Parcantagg  of  Foreign  National  Scientiaf  and  Engine«ri 
•That  Return  to  Their  Homelanda 

According  to  the  report  by  the  American  Electronica  Aaioc Nation ,  about 
one-third  to  ^{kne-half  of  all  foreign  national  graduatea  of  technical  araai 
return  to  their  native  lands.    34/    The  atudy  points  out,  however,  that  there 
ar«  benefits  to  having  these  foreign  students  in  the  United  States.  35/ 
They  are: 

(P]ayment  of  badly  needed  non^reaident  tuition  dollara  to 
universities  and  coUegea; 

"    (l]ndirect  aasistsnce  to  help  third  world  countries  develop 
'^as  graduatea  return  home;  and  ^ 

*    [Glraduates  who  do  return  to  their  native  countries  ... 
remain  aensitlve  to  Weitern  ideology  snd  U.S.  products 
within  the  internst ioiisl  nsrketplace. 

On  the  other  hand,  the  report  also  lists  some  dissdvsntsges: 

-  (I]n  some  esses  U.S.  students  with  sdequste  grsde-point 
records  sre  be^ng  excluded  for  college  entrsnce  in  fsvor 

'of  foreign  stikdents  with  high  records; 

-  [N]on-resid^j||;^^^J^|)^i|l^i^^         residents — sre  putting  s  strsin 
^n  scadiemi^ 

.  which  are  tllt)b 
level;  and  ^ 


ilipff^^^l^acultya  claaarooma,  and  equipment 
«nd  perhaps  near-atresa 


.  .  .   (Wle  have  s  large  number  of  senior  faculty  in  our 
colleges  todsy  who  are  at  or  near  retirement  age..  Who 
will  teach  the  technical  students  tomorrow?    Foreigji  atu- 
denta  who  cannot  or  do  not  wiah  to  remain  in  the"  United 
States  sre  lost  ss  either  teachers  or  ss  employees.  36/ 


34/  Amerlcsn  Electronica  Associstion.  Technicsl  Employment  Projections 
p.  184. 

35/  Ibid.,  p.  183-184. 

36/  Ibid. 
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D.     CURRENT  DEMAND 

Tha  current  demand  for  science  and  ^ngi^ieerin^/^ersonn*!  has  been  «■-* 
■•••«d  in  the  raporC  coeOthored  by  the  National  Sciance  Foundation  (NSP)  «n4« 

A  .      .  .  ■ 

the  DeparCoent  of  Education.  Thii  appreiial  U  based  on  such  indicators  as 
"unemploymsnt  rates;  Judgment  by  employers  of  the  dif f iculti^a  in  filling 
Job  vacancies;  changes  In  relative  salaries  for  new  entrants  into  particular 
fields;  and  the  mobility  of  per|ionnel  within  science  and  engineering  fields, 
and  between  science  and  engineering  and  other  fields."    37/    The  following 
conclusions  were  drawn  about  the  market  conditions  to  date  for  science  and 
engineering  personnel: 

-  T^ere  are  current  shortages  of  computer  professionals  at  all 
degree  levels  and  tight  markets  38.^  degree  ^vele  , 
in  most  engineering  fields; 

-  University  engineering  schools  and  schools  and  departments 
which  train  computer  professionals  are  unable  to  fill  exiating 
dopCoral  faculty  positions,  a  condition  that  reflects  the 
strong  industrial  market  to  these  fields.    Moreover,  the 
American  Society  of  Engineering  Education  reports^  that  engi*- 
neering  and  computer  departments  are  also  experiencing  dlf<- 
ficulties  in  retaining  both  their  Junior  and  senior  faculty. 
In  contrast,  openings  for  Fh.D.*s  In  the  academic  sector  ere 
acarce  in  all  fields  of  the  mathematical,  physical,  biological, 
and  social  sciences; 

-  Employers  in  the  industrial  sector  report  that  there  are  more  • 
than  enough  qualified  physicists,  chemists,  mathematicians, 
and  biologista.    Trends  in  mobility  data,  however,  suggest 
that  the  demand  for  chemists  may  be  Increaaing  faster  than 


37/  National  Science  Foundation  and  Department  of  Education.  Science 
and. Engineering  Education  in  the  1960*8  and  Beyond.  Washington,  U.S.  Govt. 
Print.  Off.,  Mar.  1980.  p.  24, 

38/    "Tight  market"  and  "strong  market"  indicate  that  employers  might 
have  dTf ficulties  in  finding  qualified  individuals  to  fill  existing  Job 
openlnga.  * 
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tht  Nupply.     Ottipitt  the  tdtquaoy  of  p«r«onn«l  in  th«i«  broad ^ 

tpot  ihort«|«s  (psrticuUrly  «t  tht  Ph.D.  l«v«l)  art 
r«port»d'in  aavaral  ■ub«p«citlci«»f  nocsblv  soUd-scstt  and 
plaiflia  phyaLca^  optica,  analytical  and  polymr  chamiacry,  and 

ton  Lcologyj 

•    Tb«  DapartMtir  of  Dafanaa  raporta  problaaa  Ln  racruLting  and 
rataLning  both  cLvLlian  and  mLUiary  an|Lnaara  baoauaa  pi  tha 
ganarally  iuparLor  caraar  opportunLt  Laa  in  nonmiUtary  anploy^ 
■ant;  and 

-    Many  lacondary  •chools  raport  vacanclaa  for  tca^hara  in  matha- 
natics  and  tha  physical  aclencaa^  datpita  aapla  aupplLaa  of 
paopla  vith  bich«lpr*a  and  acatar*a  dagraaa  in  thaaa  fialda,  a^/ 

An  axampla  of  tha  dlffi<;ulty  in  fillinf  currant  Job  dananda  for  t«ch- 

nical  paraohnal  that  ia  not  directly  rclatad  to  aupply  ia  in  tha  araa  of 

oathamatica  and  phyilcal  acienca  aecondary, teaching  poaitiona.    A  largtt 

nuinbar  of  ^nfillad  taachor  poaitiona  in  nathtmatica  and  phyaical  acianca 

at  tha  aacondary  achool  leval  ia  reported  to  exiat.    ^0/    Tha  reaaona  for 

thaaa  unfilled  poaitionf  ara' belityed  to  be  "a  leeaaning  in  the  attractive:- 

naat  of  acienca  and  raathematica  teaching  carcera  and  from  opportunitiaa  for 

nora  deairabla  employtBcnt  outaide  of  teaching.     The  aupply  of  degree'-lioldara 

vith  majors  in  these  fielda  la  high,"  the  NSF/Department  of  Education  atudy 

reporta.    A 1/  Additional  infortaation  that  may  ba  relevant  to  tha  mathetoatica/, 

physical  science  teacher  ahortage^ia  the  fact  that  the  average  salary  for 

beginning  teachers  with  a  bachelor*a  degree  In  mathemat ica  waa  "73.1  percent 

of  the  average  beginning  aalary  offered  in  197B  by  private  induatry  to  bache*- 

lor*a  degree  gradwates  in  matheoat ica-atat iat ica .     In  Ji975-*76,  thia  ratio  waa 

79.7  percent."  42/ 

39/  /National  Science  Fouiid^tion  and  Department  of  Education.  Science 
and  CnginVering  Education,  p.  24*23. 

40/    Ibid. ,  p.  49. 

4^/  Ibid. 

42/  Ibid. 
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in.     C0Mt»ARtflON  WITH  SCIKNCE  AMD  KHOINRKRINO  CRADUATKfl  IW^OTHRK  C0UNTRIE8 

A.    THE  80V1KT  UMTON  - 

Tn  thi  8ovl«t  UnloA,  •ccordlngf  to  tht  KSK  «nc!  DfptrtnMint  of  Kducatlpn 
rtport,  «ngln««ring  «<Iuc«tlon  it  conild«xid  Vo  bt  thi  itandird  lib«r«l^trCi 
education.    43/    «Rl  tnt«rn«t ipnal  rtporti  that  in  1976,  th«  Sovlut  Union 
gr«duattd  tlmoit  tin  tiiaai  at  wtny  «ngin«trt  at^tha  unJatgraduat*'  Uv«(l  aa 
tha  Unitad  ^tataa.    4A/    rurtharoora,  tha  3RI  ttudy  ttatai  that  although 
"training  ia  vatlabla,  at  tht  battar  initltutioni  tha  firtt  Soviat  dagtttt 
in  •nginaaring  rapraatnta  a  content  la^al  clotar  to  our  maatar't  than  to 
our  bachalor't  dtgraa.    In  t)thar  tcitncat,"  it  cont inuag ,  "tht  Soviat  Union 
producaa  fiwar  charaitti  and  biologlitt  than  wa  do,  about,  tha  aaoia  numbar  of 
phyaiciati/«ath0««ticiana,  and  a  few  mora  environmental  •ciantiat^."  AS/ 
On  tha  graduate  Itvel,  about  75  percent  of  tht  Soviet  student  anroUment  ia 
^  science  and  tnginearing  area*.     In  contrast ,  percentage*  for  science  and 
engineering  master**  and  doctorate  enrolloent  In  the  United  States  have  been 
steadily  dsdinihg  since  1960.    In  1974,  graduate  enrollment  in  these  areme 


43/    Ibi4.,  p.  60. 

kkt    Ailes,  Catherine  P.  ,  and  Francis  W.  Rushing.    A  Suinmsry  Report  of 
the  Educational  System*  of  the  United  States  and  the  Soviet  Union:  Compara- 
tive Analysis/    Final  Report.    Prepared  for  the  National  Science  Foundation. 
Arlington,  Virginia,  SRI  International,  Mar.  1980.     p.  iii. 

45/  I»>id. 
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was  about  20  percent,  of  ^be  total  U.S.  enrollment .  '  46^/    Statiatica  for  1976 
ahow  that  graduata  enrollojent  in  science  and  engineering  was  about  14.4  per- 
cent of  the  total  U«S.  graduate  enrollment    47/  and  for  1978,  12;5  percent.  48/ 
See  table  6,  below  which  cbmparea  1979  science  and  engineering  graduates  of 

t        ■     .     ■■    :  ■      .  .  .  • 

^   the  Utijlted  States  and  the  Soviet  Union,  ** 

B.    CHINA     \-  .   '  * 

Information  about  college  graduates  in  science  and  engineering  in  the 
People *8  Republic- of  China  (PRC)  is  not ^available,  according  to  spokesmen 
at  the  PRC  Embassy.    49/    It  is  known,  however,  that  China  has  been  a  tech- 
nologically underdeveloped^ country  and  has  only  recently  begun  to  develop 
a  technological  capability.    As  discussed  by  Edward  Teller,  a  physicist  and ^ 
sen ior^^se arch  fellow  at  the  Hoover  institute,  the  historical  roots  o£  China's 
underdeveloped  status  go  back  many"  centuries.    The  Chinese  civilization  was 
the  first  to  make  substantial  progress  in  technology — "it  developed  printing. 


46/  Ibid. 


47/    Computed  from  table  G-E-12,  Enrollment  for  Master's  and  Doctor's 
Degrees,  Selected  Tields,,  1969,  1972,  and  1976,  in  the  statistical  report 
by  Vet ter,  Betty,  and  Eleanor  Babco«  .  Professional  Women  and  Minorities, 
p.  13.     •.     .  ■  • 

48/    Provided  by  the  National  Center  for  Education  Statistics  during  . 
a  telephone  conversation  witH  a  spokesman  on  Oct.  20,  1981. 

49/    Discussed  with  spokesmen' at  the  PRC  Embassy  during  telephone  Conver- 
sations on^Oct.  20  and  22,  1981.    Data  specifically  for  graduates  in  science 
and  engineering  are  not  available..   D*ata  is  obtainable  only  for  all  students 
who  are  enrolled  in  graduate  school,  in  general,  from  the  Minister  of  Educa-* 
tion  in  Peking,,  China.  " 
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gunpowder,  and  rocketa;  ".         revolutionized  European  agr iculture  .by  in- 
venting "a  harness  designed  so  that  horses  could  draw  plows;"  it  also 
"developed  the  magnetic  compass  for  navigation.    Five  hundred  yeara  ago/' 
Teller  states ,  "China  was  on  its  way  to  explore^ and  enrich  the  world. 
Then  a  change  occurred."    In  1448,  an  imperial  edict  declared  that  China, 
the  technological  leader  of  that  time,  would  "concentrate  on  traditional 
subjects--Confucian  philosophy,  calligraphy,  and  ceramics."   As  a  result, 
"four  hundred  years  later,  when  the  West  made  contact,  China  had  turned 
into  a  technologically  underdeveloped  country."    50/    Teller  defines  this 
situation  as  the  "China  Syndrome" — "the  event  begins  with  a  rejection  of 
science  and  technology;  the  effects  are  that  the  standard  of  living  for 
the  average  man  deteriorates  and  the  nation  becomes  defenseless."  He 
believe*  that  the  United  States  is  experiencing  this  syndrome.  51/ 
In  addition,  Paul  D.'«Hurd,  Professor  ^Emeritus  in  the  School  of 
Education  at  Stanford  University  in  his  as  yet  unpublished  8t\idy,  Science*. 
EJtfeaeion  in  the  People's  Republic  of- China,  reports  that  during ^the  period 
of  the  Chinese  Cultural  Revolution,  1966-1976,  an  "anti-intellectuar'sys- 
.tern  of  belief  existed.     In  order  to  "restore  educational  and  scientific 
vigor,"  he  states,  "new  educational  and  science  policies  were  announced  in 
late  1977  and  in  1978.    The  new  policies  called  for  rapid  developments  in 
scientific  research,  technology,  and  industrialization  and  a  national  re- 
formulation of  school  and  college  science  curricula  that  will  make  them 


50/    Teller,  Edward.    Is  U.S.  Repeating  a  Chinese  Mistake?  Chicago 
Tribune,  Section  3,  Jan.  9,  1981.  p.  4.     ,  ^ 

^        51/  Ibid. 
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,  supportive  of  national  intereata."    52/'   Dr.  Hqrd  alao  notea  that  the 

Chineae  Conatitution  was  revritten  and  adopted,  in  1978,  to  include 
policiea  concerning  aciencific  education,    Articlea  12  and  13  in  the  con- 
atitution declares  specifically: 

Article  12:    The  stste  devotes  major  efforta  to  developing 
science,  expands  scientific  research,  proinotea  technical 
innovation  and  technical  revolution  and  adopts  advanced 
^  techniques  whenever  poaaible  in  all  depattmenta  of  the 
national  econony  .... 

Artiqle  13:    The  atate  devotea  major  <)fforta  to  developing 
education  in  order  to  raise  the  cultural  and  acientific 
level  of  the  whole  nation  .   ^  .  .  53/ 


C.  FRANCE 

The  engineering  a  choc  la  in  France  a^ear  tb^be  designed  to  attract  the 
most  talented  students.^ There  are  over  150  schools  in  engineering  that  have 
usually  10  to  20  applicants  for  each  available  space.    54/    The  ^'grandea 
ecolea"  are  considered  to  be  the  most  prestigious  engineering  schools  in 
France.    These  schools  "primarily  train  professionals  to  serve  the  needs 
of  the  state  and  of  society."   Relatively  amall,  their  total  enrollment  is 
usually  only  about  500  studentsUn  each  achool.    55/    Admission  to  the 


..    52/    Hurd,  Paul  D.    Science  Education  in  the  People'a  Republic  o^'f  China.' 
Prepared  at  the  Request  of  the  Science  Education  Directorate  of  the  National 
Science  Foundation,  Oct.  1981.    14  p.    With  appendiceaj^  Unpublished. 

53/    Ibid.  ^  ^ 

54/    Engineering  Our  Future.    Report  of  the  Committee  of  Inquiry  into 
the  Engineering  Profession.    Sir  Montague  Finniaton,  Chairman.  London, 
Her  Majeaty's  Stationery  Office^  Jan.  1980.    p.  214.    This  study  is  re'- 
ferred  to  as  the . Finniaton  Report  and  will  be  ,so  called  in  this  report. 

55/    Trilling,  Leon.    Technological  Elitea  in  France  and  the, United 
Statea.    Minerva,  v.  17,  Smmser  1979.    p.  227. 
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gr«nde«  ocoles  ia  very  competitive,  according  to  teon  Trilling,  and  usually 
draws  only  the  elite.    He  also  reports  that,  in  1977,  there  were  a  total 
of  37,000  students  enrolled  in  engineering  and  applied  science  programs  in 
France.    56/    In  the  ten  leading  grandes  ecoles  engineering  schools,  there 
are  about  4,000  total  students  enrolled.    Only  1,000  students  are  admitted 
annually  for  all  of  the  ten  leading  engineering  schools  combined,  out  of 
about  13,000.  applicants.    57/    In  1979,  a  total  of  U,447  engineering  de- 
grees were  awarded  in  France  from  154  engineering  schools.    The  graduating 
students  basically  would  have  received  at  least  five  years  of  training 
beyond  the  baccalaureat.    58/    Of  the  11*447  engineering  graduates,  7,026 
S  graduated  at  the  level  equivalent  to  the  U.S.  master's  degree.    The  remaining 
4,421  included  among  them,  the  United  States  equivalent  of  undergraduate 
engineering  students.  59/ 

"     D.    WEST  CEBMAHY 

The  basic  se'Sondary  school  education  in  West  Germany  seems  to  be  so 

complete  that  atudenta  who  specialise  in  aucli  diverse  areas  aa  classics, 

i     ■  .  ■ 


56/  Ibid. 

57/  Ibid.   

58/    The  baccalaureat  is  an  examination  required  before  entrance  to  a 
university  at  the  end  of  the  French  high  school.    The  end  of  high  school 
in  France,  however,  corresponds  to  about  the  completion  of  two  years  of 
college  in  the  United  States. 

59/    Provided  by  the  French  Scientific  Mission  by  a  apokeaman  in  the 
office~bf  the  scientific  attache,  during  a  telephone  conversation  on 
Oct.  29,  1981. 
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ffltCheiutlce,  or  modern  languages  may  pursue  a  degree  in  engineering  at  the 

higher  educational  lev<fl,  and  thus  conpeCe  with  students  who  have  a  more 

■j  •  ■       ■  .  .  ■  • 

technical  background*    W    There  is  a  standard  curriculum  in  Weat  German 

■  •  ■    ■ .  * 

schools  Chat  stresses  science  and  mathematics  for  all  students  through  the 

tenth  grade.    Once  a  student  has  reached  the  tenth  grade  an4  has  maintained 
adequate  grades  (B,  B*^),  the  student  may  continue  through  the  upper  secondary 
a'chools — grades  11  to  13.    61/    Approximately  75  percent  of  graduates  front 
the  upper  secondary  schools  go  o^  to  universities.    Also,  about  one*-third  ^ 
of  these  graduates  seek  degrees  in  science,  engineering,  or  mathematics.  62/ 

The  most  current  data  available  reveal  that,  in  1976,  1,569  post-grad- 
uate degrees  were  awarded  to  West  German  students  in  the  natural  sciences; 
224  bachelor's  degrees  in  mathematica  and  computer  aclence;  11,241  bachelor's 
degrees  in  engineering,  and  8,058  post-graduate  engineering  degrees.  63/ 


E.     GREAT  BRITAIN 

The  image  of  the  engineer  in  Great  Britain  appeara  to.be  one  of  low 

estate.    "Engineering  education,"  reports  Simon  Watt,  "because  it  ignores 

questions  of  ecbnonic  philosophy  and  purpose,  leaves  engineers  in  a  poor 


position  to  articulate  the  needs  of  the  work  they  are  responsible -for . 


60A  Engineering  Our  Future,  p,  219. 


61/  National  Science  Foundation  and  Department  of  Education.  Science 
and  Engineeri^ng  Education,  p.  59. 

62/    Ibid.,  p.  60, 

.  63/  ^Statistical  Yearbook,  1978-79.  Paris,  France,  the  United  Nations 
Bducatipnsl  Scientific  and  Cultural  Organization,  1960.    p.  573. 
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in  consequence,  engineers  embrace  a  doggedly  pragmatic  and  anti-intellec- 
tual imag|-."W 

to  the  late  1960'8,  according  to  the  Finniston  report,  "most  engi- 
neers obtained  their  formal  education  through  part-time  study  or  block  re- 
lease while  they  were  working  in  dndustry."    65/    Lefts  than  one-fourth  of 
engineers  took  full-time  degree  cdLrses.    In  1971,  however,  the  Council  of 
Engineering  Institutions  (CEl)  declared  that  a  degree  would  be  necessary 
for  si I  future  "Chartered  Engineers."  66/ 

Engineering  degree-level  courses  are  offered  in  Great  Britain  at  48. 
universities  and  university  colleges,  28  polytechnics,  and  12  other  insti- 
tutions.   Some  schools  have  50  or  even  fewer  students  enrolled  each  year, 
while  larger  schools  have  over  600.    Eighteen  of  the  largest  universities, 
formerly  called  Colleges  of  Advanced  Technology,  which  graduate  over  200 
students  per  year,  provide  about  70  percent  of  the  total  output  of  en- 
gineers.   In  1978,  over  16,300  students  were  enrolled  in  engineering-re- 
lated degree  courses.    In  addition,  about  "11,000  students  graduated  in 
Engineering  and  technology  from  U.K.  universities,  polytechnics  and  * 
colleges,  representing  an  increase  over  previous  years."  67^/ 

X  .  ^  ■  :^ 


64/  Watt,  Simon.  Britain's  Engineering;  .  Shadow  of  the  Past.  New 
ScienlTst,  V.  91,  July  9,  1981.  p.J2. 

65/    Engineering  Our  Future,  p.  81-82, 

66/    Ibid . « 

67/    Ibid.,  p.  49. 
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V      According  to  Michael  W.  Kirst,  a  professor  of  education  at  Stanford 
Oniversity  who  recently  vUlted  Jijpan  at  the  invitation  of  the  Japanese 
^Ministry  of  Education,  "in  the  1980a,  the  Japanese  educational  systeo  is 
i6uch  better  equipped  that  its  OiS.  counterpart  to  produce  workers  with 
the  high  levels  of  skill  in  math,  science,  and  engineering  that  the  economy 
of  the  future  will  require."    68/.   The  NSP/Department  of  Education  report 
states  that  Japan's  secondary  school  system  emphasises  mathematics  and 
scientific  fields  more  than  does  the  U.S.  school  system.    Also,  its  mathe*" 
matics  instruction  seems  more  advanced.     Seventh,  eighth,  and  ninth  grade 
students  are  taught  geometry;  trigonometry  is  taught  to  ninth  graders; 
calculus,  probability,  and  statistics  are  offered  in  high  school.  69/ 

Although  the  United  States  awards  more  college  and  university^level 
degrees  per  year  than  Japan  because  of  a  larger  population,  Japan  bestowed 
20  percent  of  all  bachelor's  and  about  40  percent  of  all  master's  degrees 
to  engineers.    These  figures  have  been  found  to  be  about  stable  for  the 
past  ten  years.    In  comparison,  about  five  percent  of  engineering  degrees 
are  awarded  in  the  United  States  at  each  degree  level.  70/ 


68/    Rirst^  Michael  W.    Japanese  Education:    Its  Implications  for  Eco- 
nomic Competition  in  the  1980s.    Phi  Delta  Kappan,  v.  62,  June  1981.    p.  707. 

■  69/    National  Science  Foundation  and  Department  of  Education.  Science 
and  Engineering  Education,  p.  59.  ' 

70/    Ibid.  ' 
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In  1976,  Japan  awarded  2,529  mathematics  and  computer  scienco  bache- 
lor's degrees;  191  mathematics  and  computer  science  post-'graduate  degrees;* 
68,126  bachelor's  degrees  In  engineering;  and  6,216  post-graduate  engi- 
neering degrees.  71/ 

C.  SUMMARY 

Available  data  (see  table  5  below)  show  that  for  1976,  the  United  States 

V  ■ 

had  the  largest  number  of  graduates  in  all  fields  of  academic  study,  followed 
by  the  Soviet  Union,  Japan,  West  Germany,  and  France.    The  Soviet  Union, 
howaveri  had.  In  total  and  relative  to. all  graduates,  the  largeat  number  of 
graduates  in  science  and  engineering,  with  the  United  States  second  in  ab- 
solute number  and  last  relatively.    Japan  was  third  in  the  number  of  science 
end  engineering  graduates,  but  second  in  the  number  of . engineering  graduates 
per  se.    ■  ■ 

Data  for  1979,  as  shown  in  table  6,  available  only  for  the  United  States 
and  the  Soviet  Union,  indicate  that ^the  United  States  continued  to  surpass 
the  Soviet  Union  in  t^he  total  number  of  graduates  for  all  fields.    The  Soviet 
Union,  hpwever,  continuetl  to  graduate  more  than  twice  the  number  in  science 
and  engineering  than  did  the  United  States,  and  almost  five  times  as  many 
engineering  students.    In  the  physical ,  life  science,  and  mathematica  areas, 
the  United  States  continued  to  award  almost  twice  as  many  degrees  as  did 
th'e  Soviet  Union,  but  lagged  behind  in  the  agricultural  sciences.  The 
Soviets  graduated  over  two  times  the  number  of  U.S.  graduates  In  this  field. 


ry    Statistical  Yearbook,  1978-79,  p.  560. 
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TABLE  5      '  „ 

1976  Science  and  Engineering  Gredu«C«i:    All  Countrleg  Diecusaed  _«/ 


Totel,  S&E  8&E  Greduatta  Al        Phyaical,  Life  8ci. 

All  rielda    Craduatea    Percant  of  Total    b/     and  Hathematica  Engi. 


Agri. 


U.S.  hi 
XHINA 
FRAHCE-  -  - 
U.  GERMANY 
G.  BRITIAH 
JAPAN  ' 


997,500 

N.A. 
175,384- 
207.719 

N.A. 
504,638 


U.S.S.R.  b/  734,600 


164,400 
N.A. 

34,221  

71,659 
N.A. 
133,561 
383,400 


16. 5Z 

98»200 

46»70O 

19,500 

N.A. 

N.A. 

N.A. 

N.A. 

30,9X  :.. . 

 ^  -53,717 

484- 

.  N,A.  

34. 5Z 

49,738 

19,357 

2,564 

N.A. 

N.A. 

n,ooo  cj 

N.A. 

26. 5Z 

30,182 

89,673 

13,706 

52. 2Z 

46,300 

280,400 

56,700  '. 

N.A.  indicetei  Chat  data  ii  not  available. 

d/    Stdciatical  Yearbook,  1978'-1979.    Unleaa  otherwise  noted .    Data  only  available 
for  1976.  .  . 

b/  Received  from  SRI  International  during  telephone  converaation  with  dtaff  member  . 
on  Oct.  27  and  28,  1981. 

c/    Proffl  the  Finniaton  Report. 

d/    Calculated  fron  columna  1  and  2. 

e/    Thia  figure  taken  from  the  ONESCO  Statiotical  Yearbook,  1978-79,  ia  incorrect^ 
accordTng  to  a  ipokeiman  at  the  French  Scientific  Mission  during. a  telephone  conversation 
on  Oct.  29,  1981.    ;n  1979,  the  roosc  recent  data  available  ahowa  that  there  were  508  chemi- 
cal engineering  graduatea  alone,  and  about  2,500  electrical  engineering  graduates,  the 
apokesman  reported.  ^ 
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TABLE  6 

1979  Sclenc*  and  Engineering  Graduatti: 
UnlCid  Stat«i  «nd  tha  Sovl«t  Union  ^/ 

Total,  SftE  8&E  Graduitaa  Ai        iphyilcal.  Llf«  8cl. 

All  PlaUi    Cfiduatai    Parccnt  of  Total    b/     and  Mithawat teg       Knal.  Agrl. 

0.8.  1,000,600    179,700  17. 9X  93,600  62,800  23,200 

U.8.S.R.         790,000    416,900  32. 9X  49,«00  306,P00  60,300 


_a/  RacBlvad  from  SRI  Intarnatlonal  during  a  talaphons  convaraatlon  with  «  ttaff 
member  on  Oct.  27,  1961. 

b/  Calculated  from  columna  1  and  2. 


The  data  in  table  7  belov   72/    alao  reveal  that  the  Soviet  Union  had 
the  Urgeat  total  number  of  engineering  graduates,  plus  the  largeat  percentage 
of  engineering  graduetee  relative  to  Ita  total  population,  while  3apan  ranked 
•econd,  and  the  United  Statea,  third,  in  both  categoriea. 


72/  The  data  ahowing  the  number  of  engineering  graduatea  in  table  5 
(column  5)  differ  alightly  from  thoae  of  table  7  (column  5),  but  are  con- 
aiatent  enough  for  the  broad  concluelona  auggeated  here. 
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\  ■ .TABLE  7      ■  , 

\  1976-1979-1980  » 
Bntln««rin|  D«gr««i  Avardtd 
For  Att\Councriti  Dltcuaitd  _a/ 

•  K  9    I  t 


Bach.          MaiCir        Doctor    \  PoiC-             ToKil  PtrctnC  of 

Dtgrt«        Dtartt        D<grat       ^Cr»du«f   Total  PopuUtion 


387774 

"  16,021 

2,791 

 V;: 

"37^586  ' 

0^27 

CHINA 

N.A. 

r  N.aK. 

N.A. 

H.A. 

FRANCS 

N.A. 

484  \ 

484  ' 
■  a , 

0.0009 

W.  CERHANY 

U»241 

8,056 

V     19-,  299 

0.03 

0.  BRITAIN 

N.A. 

N.A. 

\  11,000 

0.01 

JAPAN 

68,126 

'  6,216 

\,342  - 

0.67 

U.S.S.R. 

H.A. 

N.A. 

280^400 

1.09 

I  9 

7  9 

B«ch. 

Maicar 

Doctor 

Po«t- 

^  Totel 

Percent  of 

D«Br«e 

Degree 

Degree 

Cr«du«t« 

Tot 

Wl  Populetion 

U.S.  d/ 

62,375 

15,495 

2,506 

80,376 

\o.37 

CHINA 

N.A. 

N.A. 

N.A. 

n\a.' 

FRANCE 

4,421 

7,026 

N.At 

11,447 

o.o\ 

U.  GERMANY 

N.A. 

N.A. 

N.A. 

N.A.  \ 

C.  BRITAIN 

J  N.A. 

N.A. 

N.A. 

N.A.  Y 

JAPAN 

N.A. 

N.A. 

N.A. 

N.A.  \ 

U.S.S.R. 

N.A. 

N.A. 

306,800  cj 

1. 16 

U.S.  d/ 

68,893 

16,243 

2,507 

87,643\ 

0.38 

CHINA 

N.A. 

N.A. 

■N.,A.  \ 

N.A. 

FRANCB 

-  N.A. 

N.A. 

,  N.A.  \ 

V.  GERMANY 

N.A. 

N.A. 

N.A. 

\  N.A. 

C.  BRITAIN 

n.a: 

N.A. 

'  N.A. 

\n.a. 

V 

JAPAN 

N.A. 

N.A. 

N.A. 

U.8.8.R. 

N.A. 

K.A. 

N.A. 

N.A. 

«/    ScaciicLcal  Yiarbook,  1978-79,  unltti  othan#ia«  noted. 

b/  V«tter,  B«tty  and  Eleanor  B«bco.  profeatlonal  Women  and  Minorltlei, 
p.  1397 

c/  R«calvid  fro*  SRI  International  during  a  telephone  convereation  vith 
a  ttaTf  M«ber  on  Oct.  27  and  28,  1981. 

JJ  Received  fron  the  National  Center  for  Educational  Statiatlci^  during  a 
telephone  conversation  with  a  ataff  mewber  on  Oct.  19,  1981. 

According  to  the  French  Scientific  MUaion,  this  figure  Is  Incorrect 
as  previously  stated  in  footnote  e^f  table  5. 
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IV.    TENtYEAR  OUTLOOK-^rOR  U.S.  SCIENCE,  AND  CHGXNK8RING  PRRSONKEL 


A.    DKHAND  * 

Thtt  U.S.  Bureau  of  Labor  Ststiaclca  (SLS)  dtvalopad  two  ■■ce  of 

projaccione  of  the  d«ai«nd  for  ■ci«ncittt  mnd  •ngln««rt  at  mil  d«gr«a  Uv«la 

in  1990  for  the  NSF/D«parCBMnc  of  Education  atudy.    Th«a«  projccclona  ar« 

baa«d  on  aaiunptiona  regarding  economic  condiciona  and  Faderel  policy  goale 

during  Che  1980a.    The  firat  projection  (referred  to  ea  baeellne  ^iiunpt ione ) 

«eeunee  thee  there  will  be  a  decrease  in  unemployment  to  4.5  percent  by 

1990,  end  «  yeerly  "increaee  in  labor  productivity  to  2,4  percent  by  1985- 

1990  above  Che  current  reCe.V    Baaed  on  cheae  eaaunptiona,  thb  jftLS  made  ^he 

following  projectiona  concerning  the  dem«nd  for  acientiet  end  engineera  in 

1990!    22/  ■  0 

r  *  .{T]he  employment  of  acientiata  and  engineers  in 
acience  and  engineering  occupations  and  in  all  degree 
levels  will  grow  by  about  40  percent  between  1978  and 
1990;  , 

This  growth^'vould  create  about  180,000  new  jobs  in  the 
mAthemacical ,  physicali  life  and  social  sciences, 
about  480|000  new  jobs  in  the  computer  professions, 
and  250,000  new  engineering  jobs  during  the  twelve- 
year  period  [1978-1990]; 

-    .  .  .  [T]he  moat  rapid  growth,  about  110  percent,  is 
projected  for  computer  professions; 


73/  Ibid. 
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.  -    ewploynMint  ot  mil  •n»ln««ri  <:o«b|rt«J  U  pccij«ct«d  to 
irov  by  !•■«  ch«n  2)  percent,  with  th«  ma^t  r«pid 
•xp«n«ion  forvwinlj^d  (ilmoit  50  p«rc«nt)  nod  pttCvo/* 
Uum  •nginvcrt  (AO  P«rc<int); 

•    EtclMCcd  irowch  In  aU  other  ndjov  tubfUldt  (in 
•n|int«rin|)^ran|«8  b«tw««n  19  and  28  percent;  74/ 

/•    Anoni  th%  tGicncct  loccM|>«tional )  grovth  it  put  at 
40  p«rc«nt  for  ptycholofiata,  leolofiatti  itatiaci* 
c,iana;'  and  acoaowitta;  .  .  /' 

H.  ^ 

-    Occupations' with  projactad  alow  growth  includa  atnoa- 
pharic  aciantiata,  phyaiciete  and  aatronowaya,  and 
mathaoaticiana,  all  of  which  ara  projactad  at  tan 
parcant  or  lata.  ]}/ 

Th«  aacond  aet  of  BL8  projactlona  wera  baaad  on  thraa  Fedaral  policy 

goala  —  (1)  ''a  aharply  aug««ntad  dafanaa  budgat**;'  (2)  "Xarga'-acala  d«* 

valopmant  of  eynthatic  fuala";  and  (3)  "a  balanced  Fadaral  biidgat."  The 

af facta  th^t  aach  policy  goal  would  hava  on  tha  daoand  for  aciantiata  and 

anginaara  will  ba  diacuaaad  aeparataly  balow. 

(1)    A  Sharply  Augmantad  Dafenaa  ,Budget.     [Undar  thia  auppp- 
aition],  dafanaa  axptndituraa  [axcluding  payment  of 
military  paraonnal]  riaa,  by  14  percent,  or  $6  billion 
In  1972  doUara,  between  1978  and  1990.    The  eaauioptlon 
of  a  more  repid  axpanaion  of  43  parcent,  or  $18  billion  y 
in  1972  doUare,  haa  a  anall  effect  upon  projected  eia- 
ployttent  (of  acientiata  and  angineara]  except  for 
aeronautical  engineera  .  .  .  (Rlequiranenta  for  aero- 
nautical engineera  would  expand  by  about  40  percent 
over  the  twelve-year  period  .  .  .  76/ 


74/    Many  computer  profeeeionale,  tha  NSF/D«partment  of  Education  report 
pointa  out,  receive  their  degreea  from  electrical  engineering  departmente. 
Therefore,  if  demand  for  thia  particular  group  of  computer  profeaeionala 
were  combined  with  electrical  engineering,  employment  in  the  electrical 
engineering  field  would  probably  grow  at  a  faatar  rate. 

75/    Rational  Science  Foundation  and  Department  of  Education.  Science 
and  Engineering  Education,  p.  27. 

76/  Ibid. 
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Large-Scale  Development  of  Synthetic  Fuels.    To  deter- 
mine the  impact  of  this  assumption  on  the  occupational  / 
demand  for  scientists  and  engineers  in  1990,  the  BLS 
consulted  with  the  Department  of  Energy.  Subsequently, 
it  created  a  theoretical  program  that  called  for  the 
"construction  and  operation  of  new  facilities  for"  coal  .. 
liquefaction  and  gasification^and  oil  shale  development." 
This  hypothetical  program  would  pro4uce  about  three 
quadrillion  BTUs.    This  would  be  "about  three  percent 
of  the  total  energy  supply,  including  imports,  projected 
by  BLS  to  be  available  in  1990,  and  equivalent  to  1,4 
million  barrels  of  oil  per  day  (MMBPD)."    Based  upon 
such  a  synthetic  fuels  program,  the  BLS  .s^ggests  that 
there  will  be  only^  a  small  impact  upon  science  and 
engineering  employment  in  1990  and  would  no^-^  change 
their  market  assessments  made  under  their  first  set 
of  projections,    Jlj    The  impact  of  a  larger,  synthetic 
fuels  program,  (reportedly  "a  Hguse-Senate  conference 
synthetic  fuels  bill  sets  a  1987  goal  of  0.5  MMBPD  and 
a  1992  target  of  2,0  MMBPD"),  the  "BtS  "assumed' that    :  ^ 
existing  technology  would-be  used  in  production  facili- 
ties  installed  over  the  next  ten  years.  Additional 


Ibid; ,  p.  28. 
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-  employment/ therefore,  would  be  for  the  building  and 
operating  of  new  plants,  requiring  only  limited  numbers 
of  scientists  and  engineers;  78/  and 

/3)    A  balanced  Federal  Budget.    With  the  assumption  that^ the 
'  Federal  Budget  will  be  balanced  by  1983  and  continue  to 
be  so  through  1990,  the  BLS  predicts  that  this  would  have 
"no  major  effect  upon  projected  1990  science  and  engineering 
^employment,  since  the  assumed  changes  in  fiscal  policy  would 
affect  the  economy  as  a  whole  and  have  relatively?  little 

-  effect  on  those  industries  with  high  concentrations  of 

■'■ .       r-  ■   .     -      '  - 

scientists  and  engineers,"    79^/  / 

The  <Jemand  for  science  and  engineering  "graduates  be- 
tween 1978  and  1990,  the  report  states,  was  determined  - 
from ,1990  efeployment  estimates.  This  demand  wouli  be  for 
"trained  but  inexperienced  personnel  who  would* die  or 
retire  and  to  fill  the  new  jobs  created  in  the  twelve- 

^  ^       year  period."    Under  both  sets  of  BLS  projections  of  the 
demand,  "about  360.000  scientists  and  over  one  mill iori 
computer  professionals  and  engineers,  or  a  total  of  abouj: 
1.4  million  scientists  and  engineers  would  be  needcfd  to 
fill  growth  and  replacement  demand  (excluding  openings 

.  >       in  academia.)"  80/ 


78/:,^^bid, 
:  rjf^l  Xbid-: 
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B.     SUPPLY  ^  • 

By  1990,  Che  supply  of  Bcientiaca  and  engineers  should  be  adequate  to 
?eet  the  demand  in  alt  fields  except  the  computer  professions,  statistics, 
and  industrial  engineering  according  to  the  NSF/Department  of  Education 
repor^.      81/    There  is  a  possibility  of  shortages  in  some  areas  of  aero- 
nautical. engineering  as  well,  especially  if  there  is  a  rapid  expansion  of 
defense  progrsms.    82/  *- 

The  table  below,  prepared  by  the  National  Science  Foundation  and  De- 
partment of  Education,  provides  an  overall  view  of  the  projections  for  the 
acience  and  engineering  labor  market  in  1990. 


81/  National  Science  Foundation  and  Department  of  Education.  Science 
and  Engineering  Education,  p.  26. 

82/    Ibid.  , 
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TABLE  8      83/  \ 

•  *         '  V 
projected  Market  for  Scientists  and  Engineers  in  1990 
by  Field  and  Level  of  Training 

(all  scenarios).  .  . .  , 


mdMotttn  Docwct*t 


Aydcs  aod  hmammf  . .  Adeqiutt  • 

•inliulm  AdKiuM  Uacotaia 

AiuoMidril  . , . .  .V         BataM-Sbait^    (pDuibl*  «bocU|cs 

tome  fields) 


cha. 

Ebctil 

bdutrial   Sbocmt 


Sttdsddaat.....   SteRact 

CompoMrFrolbiikiat......  Sbocugt  Sbontfc 


ApinlMl.....  Adaqnits  Ailequitt 

BMosM  •  Adwfsusa  ' 

SodalSdoaoM.....   Adeiitutt 

rqpcMos^a  Adec^ 

  Maqaaa 


V4   "U^mi."li»i«*rtoi«g- 


83/  Ibid.  The  U.S.  Bureau  of  Labor  Statiatica. projectiona  regarding 
doctoTIl  engineers  differ  from  NSF  projections  aa  to  whether  there  will  be 
a  shortage  or  an  adequate  supply  in  1990.    The  BLS  foreaees  a  ahortage. 
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There  are  several  implications  that  have  been  drawn  from  theae  pro- 
jections.   They  are: 

The  number  of  new  science  graduates  should  widely  exceed 
the  number  who  will  be  able  to  find  jobs  in  the  disciplines 
in  which  they  were  trained;  . 

r    ^Jj^J'^ojected  excess  of  graduates  over  jobs  implies  t^jany  » 

wx%h' science  degrees  will  take  employment  not  directly 
1     r^ated  to  science  and  engineering; 

7    ...  Implied  is  a  continued  upgrading  of  the  level  of  . 
training  of  the  technical  labor  force.  Baccalaureates 
would  fill, jobs  once  held  by  high  achool  graduates  and 
[   doctorates  would  fill  i)Oflitions  formerly  held  by  those 
;   with  less  training  often  in  positions  unrelated  to 
'  teaching  or  research  and  development;  and 

^    ...  Projections  indicate  that  for  engineers  with 
bachelor* a  or  master's  degrees,  the  labor  market  in 
1990  should  [have  less  favorable  employment  possibili*- 
ties  for  acientists  and  engineers]  than  at  any  time  since 
the  early  1970s  as  a  result  of  faster  expansion  in  the 
supply  of  qualified  personnel  than  in  demand  for  their 
services*  *  84/  ^ 

These  projections,  as  explained  in  the  HSF/Department  of  Education 

report,  may  seem  optimistic  becav^se  they  are  based  on  the  assumption  that 

colleges  and  universities  will  have  the  necessary  capabilities  to  educate 

all  qualified  undergraduate  and  graduate  level  students  who  will  be  seeking 

various  |8cience  and  engineering  degrees.    85/    Skeptics,  however,  suggigst 

that  this  assumption  may  be  unfounded,  especially  for  engineering  colleges 

because  I  of  "rising  undergraduate  enrollments,  falling  levels  of  Ph.D.  pro*- 

duction,  and  faculty  shortages  [which]  indicate  that  these  colleges  may  not 


84/    Ibid.  ' 
85/    Ibid.',  p.  27. 
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be  able  to  train  all  qualified  applicants."    86/    "In  this  case,"  the  study 
concludea,  "there  would  be  fewer  engineers  available  in  1990  than  the  pro- 
jectiont  indicate,  possibly  resulting  in  continuing  tight  markets  in  most 
specialities  and,  perhaps,  serious  personnel  shortages  in  a  few  of  them."  87_/ 

C.     SUMMARY  OF  POSSIBLE  SHORTAGES  ^ 

The  following  table,  prepared  by  the  BLS  and  the  National  Center  for 
Education  Statistics  (NCES),  compares  estimstes  of  employment  openings  by 
occupation  (the  BtS  contribution)  with  NCES  projections  of  supply  of  bache- 
lor's and  master's  degree  graduates  from  1978  through  1990  in  each  scientific 
and  engineering  field.    The  NCES  predicts  that  between  1978  and  1990,  there 
will  be  about  3. A  million  graduates  receiving  bachelor's  degree?  in  science 
and  engineering,  and  630,000  science  and  engineering  master's  degree 'reci- 
pieivta.      88/  '  ^  ' 


86/  Ibid. 
87/  Ibid, 
ea/  Ibid. 
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TABLE  9  89/ 


Compariaon  of  Projected  Job  Openings  with  Projected 
Degrees  in  Science  and  Engineering  1978-1990 


Ibid.,  p.  29. 


^67 


X, 


ERIC 


260 


CR8-3  8 

The  comparlioni  Indicate • that  there  are  likely  to  be  large  ahortagca 
of  people  with  bachelor* a  and  maater^a  degree*  In  the  computer  profewlons 
and  atatlatlca.    Large  numbera  of  Indlvlduala,  howevor,  with  mathematical 
training  may  be  attracted  to  theae  fielda,  the  N8F/Departraent  of  Education 
predlcta,  thua  probablj^dgcreaalng  the  projected  ahortage. 


In  engineering  fitK*,  as  mentioned  previoualy,  Induatrial  engineering 
may  have  fewer  graduatea  than  available  job  openings;  and  the  fields  of 
aeronautical  engineering  may  experience  a  small  deficit  In  1990  If  the  de- 
fenae  program  is  accelerated.    Nuclear  engineering  may  have  future  short agea, 
according  to  the  Department  of  Energy*  because  aeveral  universities  are 
eliminating  nuclear  engineering  departments  and  more  are  planning  to  do 
ao.  20/ 

A  atudy,  aponaored  by  the  Department  of  Agriculture  concerning  current 
and  future  supply  and  demand  In  occupations  that  may  require  agricultural 
or  natural  reaources  training,  other  than  agricultural  science,  has  found 
that  , in  1985,' "there  may  be  ahortages  of  workers  with  training  in  several 
job  categories  such  as  agricultural  engineering  and  food  and  agricultural 
chemistry:"  91/ 

m  general,  the  report  concludes  that  for  the  overall  engineering  labor 
market  in  1990,  employers  may  have  greater  difficulties  in  locating  qualified 
individuals  to. fill  existing  job  openings  than  is  indicated  by  the  numbers 
In  the  table.  92/ 


90/    Ibid.,  p.  28. 
91/  Ibid. 
92/  Ibid. 
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ENGINEERING  MANPOWER:    A  SCRVEY  OF -THE  NATIONAL  PROBLEM 
AND  THE  PROBLEM  IN  THE  DEPARTMENT  OF  DEFENSE 


Prepared  for  the  Honorable  Ike  Skelton 

V^H     ■        ..  .  ■ 


Peiil  ZinsTDeister  * 
Specialist  in  National  Defense 
Foreign  Affairs  and  National  Defense  Division 


Decenher 
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IKTRODUCllOK  AKD  SACKPOVND 

Thii^iper  ii  not  »  d-finilive  »tudy  of  the  perc«?iv«d  shortage.of  »cien- 
tific  .nd  engineering  mmrower  confrcnting  the  U.S.  as  b  v-.ole  and  the  Depart- 
n.«nt  of  Defenae  in  particular.     U  ia,  rather,  a  survey  of  the  current  situa- 
tion at  the  national  level  and  within  the  Departwent  of  Defenae  (DOD).  Since 
the  current  di»cu»iion  focunes  ^laost  excluaively  on  shottages  of  enginera, 
thia  paper  treats  only  that  problem. 

It  ia  aafe  to  atate  that  there  is  no  "definitive"  study  of  the  precise 
nature  of  the  engineer  manpower  problem.     There  ia,  however,  videspread  concern 
among  industry,  governnerit,  academe,  and  scientific  and  engineering  profeaaional 
aocietiea  that  the  problem  could  endanger  U.S.  world  leadership  in  technology. 
Although  the  iiuppl>-v&-den5and  side  of  the  issue  u.ay  lack  cl&rity,  there  ia 
widespread  agreer.cnt  thatJthe^U.S.  technical  education  is  in  trouble  and  need, 
correcting  if  the  long-term  manpower  problem  ii  to  be  solved.  •  ' 

While  the  engineer  manpower  problem  ia  described  in  terms  of  ruinbers  and 
quality,  ita  scope  ia  of  vital  national  significance  since  it  embraces  both 
the  economic  wellbeing  «nd  national  security  of  the  U.S.     Thus,  a  concerted 
national  effort  is  needed  to  address  what  is  clearly  a  national  problem.  Our 
iurvey  indicates  that  while  there  is  much  concern,  efforts  at  s.Murions  • 
fragn^ntedjC    ^  *  . 

The  Departnent  of  Defense  (DOD)  has  an  interest  in  an  adequate  supply  of 
•Pgineers  both  frotc  an  in-house  and  national  perspective.     To  illustrate:  Alnoat 
10  percent  ($20  billion)  of  the  FY  1982  DOD  budget  is  for  Research.  Development, 
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Teiting  and  Evaluation  (RD7&I).    A'ocvJt  a  quarter  of  theat  fundt  will  ba  apenc  on 
in-hnuaa  RD7&£  performed  by  DOD  and  other  governa>ent  agencieSr     The  I'enaining 
thr*»~quartari  will  go'to  civilian  industry  billion)  and  U.S.  univeriitiea 

(9.7  bilHon). 

It  has  bc«n  •  ]on£''f  t  trding  t^net  of  U.S.  dcfenie  policy  to  counter  Soviec  ' 

riil'Itary  niperiority  in  nunbera  of  men  and  equipment  with  technologically 

»upirior  vexpc^ns  and  s^ppurling  tysle::!.    ^U.S.  ahipi,  planes,  and  tanka.have 

Jt'eccn>«  inrre&f  ingly  Dora  scphint  icated  and  reliant  on  high-technology. 

But  there  is  general  concern  that  whatever  edge  the  U.S.  and  ita  alliea  have 

enjoyed  is  evaporating.    John  Collins,  noted  defense  analyst  with  the  Congres' 

sional  Research  Service,  in  his  missive  study  of  the  U.S.~Saviet  military 

balance  concludes; 

U.S.  technoldgicsl  superiority  shows  signs  of  perish- 
ability. The  qualitative  p rietr.irience  of  deployed  products 
is  generally  less  prooounced  than  in  the  past,  and  in  many 
instances  has  already  disappeared.  !_/ 

This  view  is  shared  by  the  prestigious  International  Institute  for 

Strategic  Studies  (IISS).     In  its  sunsiary  of  the  1981-1982  military  balance 

between  the  Warsaw  Fact  and  the  NATO  Alliance  IlSS  concludes:  \ 

The  numerical  balai^ce  over  the  last  20  years  has  ...  moved  ■ 
'      in  t'avour  of  the  East.     At   the  same  titne  the  Vest  has.tsr^eVy 
lest  the  technological  t-dge  that  allowed  NATO  to  beliieve  ahat  ^ 
S»'fility  could  subFtitute  for  nuabfrrs.  2/ 


1/    CollinSi  John,  K.       U.S. -Soviet  Military  Balance;  Concepts  and' 
CapabTlities  1960-1980.    McGraw-Hill,  1980.     p.  AOl. 

2/  The  Military  Balance;  1981-1982.  The  International  Institute  for  \ 
Strategic  Studies.    London, .  p.  123 
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AlthougV.  defence  h«R  a  vital  claim  on  the  national  allocation  of  »carC« 

«r  tir.ee ri,  to  doe»  the  non-deffcnur  aector  of  the  U.S.  economy.     Lester  Tburow, 

nPted  «con?niit  front  th«  Maaiiachuaettt  In»titut«  of  lei^nplogy,  varni  that 

thc»«  coTspcting  dfroandi  will  be  unfavorable  to  the  non-defeilae  sector.  He 

belitve»  that  defcne-e  »penc?ing  vill  c&ute  defense  contractor*  to  entice  tkilled 

pcr»dn»  away  from  civilian , industry  by  paying  ^ighe^  wagea.     Even  if  wages  were 

identical  Thurow  thinks  the  moat  highly  qualified  persons  will  tend  to  move 

into  defense  joba  because  , 

Itlhe  military  i«  willing  to  pay  almost  any  premium  to  have 
a  superior  product.     The  civilian  economy  is  not.     As  a  result 
the  moat  skilled  technicians  and  acientiets  will  move  into 
defensh.  3/ 

since  the  defense  and  non-defense  sectors  of  the  U.S.  economy  have  com- 
pering dercands  for  the  sanie  resource  it  is  nece.«isflry  to  dftscribe  the  national 
engineer  canpoyer  problem  as  seen  by  the  people  who  are  working  it.     The  next 
two  sections  will  summarite  the  supply/demand  problem  arid  the  education  prob- 
lem from  the  national  perspective.  Following  that,   a  section  will  treat  the 
DOD  problem.  '  ■ 

THE  NATIONAL  ENGINEER  SUPPLY  AND  DEM.'iND  PROBLEM 

In  general,  the  supply/demand  problem  for  the  decade  of  the  1980s  has  not 
not  yet  b* en  fully  sorted  out.    There  is  a  plethora  of  data  but,  as  one  Congres- 
sional staffer  familiar  with  the  issue  noted,   there  are  no  accredited  numbers 


3/  Thurow,  Lester.  How  to  Vork  the  Economy.  New  York  Review.  Kay  U, 
1981.""  pt  A.       *  ,      .  ' 
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opinion  to  ^«  ^^'^  ^^^*D.B.  i»  °"  ^^'^  ffpntUr  of  ^  ^^^^^^  t^^.^r^'^n 

r.quU«P*nf  (or  en»ineT.  .^^  ^^^^^^  ttchnid  t««npov.tt. 

11)6  tendency  b»»  ^^en  to.d»>cf»^<'         •upP^y''^**""'^*^  ProUJem  in  univrri«l 
teti»»  *?r*»^»  ^^'t  1),^.^         fKort»g*«  ^"  *ntini-«r  end  r.ot 

In  oth*r*  (ioinc  fifcl'ia  n^^.y^         fact,'^^»^«  •  »urrl"»         «"r>ply),  thet   tl^  ■ 

probUw  differ,  by  degree,  ^^gion,  and  by  in<?"»t«;y-  Dr.  uo  Voung,  Director 
of  Re»P«rch  end,  Technic. 1  T^f  j.^.^^^  iQn,  Of  fice  ^^'^  ^'^^er  secretary  ot  pettn5« 
tor  Reie.rch  ^nd  Engineering^  concerned  over  this  "ituetion.  »«  thinKe  tb»t 
the  t«nd»ncy  to  generalUe  the  peed  for  enginec/^"  th*  concorunit.nt  tendency 

to  gener.Uze  .choUrship  .nd  feUo^^^^P  assistance  cpultj  ^.ave  serious  impli- 
c.tionl  tor  the  future.  He  cautions  ^bat  the  '^^'^^^^  find  itself  in  the  bbt^^ 

.itu.tion  ai  It  wa.  m  the  the  early' ^^^O*  —  "with g,^^^  ^r-gineera  of  one 
typi  and  not  cnnugh  of  another."  ^ 

-n^e  National  Science  Foundation  (NSF).  througb   itR  Division  of  Science. 
Reaourcea  Studies,  bas  conducted  B  au«"yey  of  pe^«"^  ^"^'dred  employers'  in 
order  to  clarity  some  ot  th^se  questions.     r\^^  repults  of  ^^^^  ^tudy  are  being 
evaluated.     Pre|aminary  res^j indicate 'severe  fibortag^^  electronic, 
computer,  and  chemical  fields. 

•rtie  current  and  "t«J-term  d-tr-^^d  for  engi^^^^*'         ^^rong  as  evidenced  by 

A/  Paper  bJsed  cn  a  t^iv  c-ven  by  Dr.  ^o^^f^^^  |  We^iber  17.  l^ai'  iD^eting 
convened  by  the  Institute  ot  Ei^Itrical  and  Engineers  on  the  ^object 

of  "Engineering  Har.pnvcr  Su>pj     g„d  Pcr.and  -  t^^^^r^xr^^  ReUtionsbips." 


2 
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lh« '«i>«»P«tltiv«  biding  l»>rfu4tvy  fo,  .nsin««r..  J-  ^"•J»««r.  rr,»i- 

ih.i  in  •luJ.nl*  with  •ntint«rlng  d.jr.**  r«rr«t*nt«rf  ?  r  rcwnt  of  .u 

conf.rr,^,  yt  O*'^  ^'^^U^iX  ^3  ,>,r^:#nt  ,of  ill   H  "f^'*^*.  V  -n^l, 
kind  of  competition         c-vi»»d  ah^rp' i„, In  •l*riir.|  MUrie,  ?..r  *-.g:,**r 
with  B.S.  d.gr.ra  ...J        •''P«r  i«»(,c. :  t^^c^pU,  lb*  Engin»*ric:^  M.nj.rwftr 

Conmiiilwi  A^'^*'*"  ^••^ci.tlon  of  Engint.ring  SfK'i«lie«.  r«.;;.ri,0  c>,.t 

tht  1981  mtdi.n  .t.rting  ••l-ry  t.a  by  11.7  P*rC«.nt  cv«r  it.  J  9tf  o 

•nm  AiMtic-n  Electronic  A»«oc  i^t  j^^t  ^  (^ea)  recent  »urv«y  of  6l7n,enib«r 
C0B,p.nlo  vith'  1980  ••U»       nearly  ^fio  bilUo"  projecttd  *  need  for  113. OOO 
technical  pfof«i»ion«l»  over  the  fiv«-y^,r  Period  I981-l9fl5.     ITie.AEA  .«rvey  - 
projccltd  55.000  renuireffl«nt.   in  th«  electronic  *nd  coai;uter  »ci-. 
•  nee  fi«ld..  2/  »»ti'r.«;.,  .>,.t  50  new  eH-ctrcnic  companies 

.r«  for».d  ««ch  «onth  in  the  U.S.  8/ 


5/    Teitioony  of  Dr.   Robert  A.   f>o.ch»  President.   An.^rwan  Association  of 
EntinTerint  Soci.tie..  to    he  Hou.e  Ccmmtttee  on  Science  -nd  Technology. 
lUnpubliihedT  Oct.  6.  1981.    .p.  3. 

'  6_/    Ibid.     P-  3-  ^ 

7/    ^•t-.rrandum  from  the  Acting  Htputy  fecretarv  of  Dti^n^t:  for  Kestarch 
and  -Engineering  (Ktscarch  and  Advanced  Techrology )  'to  the  'rder  Secrerary  of 
r,.fer.»e  for  Ke*earch  and  Engineering,     ^y^^^^^  p^per  on   the  Si  at -js  of  S^tntists 
and  Erginfering  Personnel   in  the  United  States:  An  Ar.iilysi*  of  .he  rroblen,,  Ui 
'"padt  on  DOD.  *nd  the  ndt  of  Defense  in  the  Kational  Arena. .    Fept  18,  I98l. 
p.   l-of  the  V-hite  PAper. 

■     0/    Ibid.     p.  I  of  the  White  Paper.' 
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ft  ^ 


Dr.  Frank  Prcis,  Presi^ewt  of  the  tygifofM  Acadcny  .of  SriencVs,  t^sri-  .  % 
f  y  i  ng  be  fore  -  the  Hoys  e  Cozrc  i  c  t  e  e  on  S  r  J  en  c  e'  a  n  d  ?^   M^'^^    t'^"'  ai>  ■  t>> « 


.  decade,  or  tne^iVBUi'-VJ-^i  "vitocpi  a  Vecond  ^industrial 

\  of  high;  tet>)na:oSy  i^^^^^^  tf||C''^=.ank^^  "    "  ' 


V 


er^  indus- 


said,  these  d«=iands  "have;  never- been  adet^iaL^lx  faiWi^^  "t,  ! 

tuti^'netcs  tor  engineers."  9/^       ■   ■            •                                ^.  ;.     .  ^  '  .^ir:,  ■  '  • 'v    ">  ^ 

93,000  jpb  opet^ir.gs  for  engineers  for  th fe^4?  l^"^^^  ^ ^  ^       '^T"".^ '  :V  ^ e  bu  r  e ,\  .  -  ■  • 

eftiiaattd  tba£  27  percent  of  these  jobs  wouid' be,,  the  res6U-^^f 'rtey  rg^-^^  ■  ijl''  l 

I  ce n f  w>ou  1  f  L  jut   f  i  urn  i  cp  1  ac I ug -  de'd Lli'-aii J  ^ « L  il mt ii L  ^o^i i^'^^-  S          r cent )  ' '       ■  /•"^'^ 


a;)d  ^tranatcrs-  to  other 
y    average  arni^^?  ?"Pply 


of  engineers  w'^^/ld  appr^nate^!^^^ 
annua}' 'srT«^F  fa  ;.l  of  about;  U'.OOO,  10/         ^ '^i^i' J^'  \-  ^'^   "  V  r  ^'^"^ 

'•■M  Til    TestWny  of  Dr.  .^W^Press ;  Pre'si^m*^  ^'atiotiaV^A^demy  of  Sciences, 
*^-io*'thI''House  Cbmnnttee  on  Science,  and  T^chnblte^i  l^nP"^^^  °^  V,> 

■  *  .■        '         *     *  *  ^^^^^^^^^^  '  ^  '*  '       '     *  v    '^^^     -  ■' 


'  1 U/  U  ;s .  •  De p t>  of  Labo r . .  r ea u  :of  -ta'fi^t'  t  i> 1 1 ts .  9 a.t  i bna  1  ari d  - 
,i;vrrt.<  .Data.  1980  Editioii.     Bunetin''205^i:i;:VmhinEt6n,  U.-S.  Govt.^  PrintT  ^ 


,  Tr  a  i  TVTrtjSvPa  t  a ,  1 9  8  0  ^Ed  i 


.  .  "  Vn-c  ,?LS  report,  esr  injated-j^at  ippr;bxi?ia;?<?-]l>/8r,i00  tngiTieeri^fe^^ 
d £  t -'o e s  •  Wou  i  «^ ^  t et3  e a c tv^esS^  an d  J f e d      :  pa s,t  ^ xpe r^^-^ "  =  ? ,  an^  a v'e r a ge 


1        percent.  Ubcut;  65,000}  of  the  gra^ust 


ni'e  r  ^ J  n d  e r  of  t  nc  annu  rfl;  ^u pply  vbu  1  d  . co<  s i  § C  *  of  >^ on?  S r a P  Va  tXng';;^  ; 
related.,  fields  ,?ucK  a&^  physics  and^ laa'tbemfftVc'fi'  ( 7, 000).  an  .fen.t^Tii^^^^ 


.  TieJdP  ind  ^i-Tigrarit  •en£i:^eers  {Sfbooi'. 


s^duld^nter^.enginperlns^^,^ 
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A  "deliberaiicly  optixi:i»Mc''  prrjection  done  by  the  Air  Force  nonethe-. 
-le»«|«liaate«  i^':ot*l  ihortfa'll  o:  Ui.OOC  engineers  over  the  ip-year  period 

1981-1990.  Jjy.  \ 

The  Kicion»l  Science  Foundat  ion^ayid  ihe  Depiirtcjent  of  Education  (dOE) 

*^«ve  estin:»ted  tha:  :herc  vil!  be  a  J^^adual  declipe  in  the  engineering  aan- 
power  shortage  until  1990,  at  vhich  time  Che  supply/dcoand  situation  vill 
for  the  dosi  part/^o  in  balance.   12/  ^  -  ' 

As  we  in<3icated  at  the  beginning  of  thia  section,   the  people  CRS  talked.;,  ..' 
to  who  arc  "working  the  problem"  agree  that  the  data  describing  the  scope  of 
Che  supply-vs-demand  icBue  lacks  clarify.    Perhaps  the  pending  »^SF  study  will 


be  more  definitive.  13/ 


11/    Briefing  by  U.  Colonel  J io  Graham,  Office  of  the  Deputy  Chief  , of. 
Staff"~for  Fersonnel,  United  States  Air  Force.  .  Q'  ,      V.  /  • 

12/  U  S.  r:acional  Science  Foundation,  and  the  Departir.ent  of.  Edutation.  . 
Scicn7?  and"Engi1^eer^ng  Education  for  the  I'gSO's  and  Beyond.  V3shi5igton,  U.S.  ' 
Go^>t  Print.  Off.  1980.-  Pp.  16.  ?7> 
'^^  ''n.e  report  noted,,  howeyer,  that  "the  adequacy  of  ,  enginee^^.a,  i,v^l^ 

«^v,_-,»ir"         hKat  "shortasies  ,of  combuter  T>rofesjiional8  de^ 


The  report  noted,,  howeyer,   ldbl  .  tne  aaequacy       ,rpw. ,  e^li^'•^^^.r'' 
probleaatic"  and  that  "shortages  , of  computer  profess'ionals  at^J^  ^dg^e«f 
^levels  is  expeqted  to  persist  beyon^  1990,    ^J.  17-  >.  v /  V' 


137    There  is  also  the  opposite  problem  of,  the  effect  ailita^^.npjJ^r'y 
requiVToents  will  have  on  the .  future  supply,  of  sc  icnt  is  t s  and  ej^xp««r^.  T^^^^^ 
problea  is  particulary  important  in  view  of  the  l5  pe^rcent  drop  in  IB  year-old  ; 
nales  foVecaSt  during  the  1980s-. .fhis  problem  vaS,  the  . subject  of  a^, study  by 
the  Con-niJ^sion  on  Ho=an  Resources  Vf  the  >*atibnal  Research  Council-  .  In  its  ^ 
Octoher'''981  report  thft  Connission  >pnc  luded :  ,  ''cjiJitary  personnel  requirements 
^nder  less  Chan  naior  increases  in  flrce  levels  or  oobiHzation  condit  ions 
not  have  a  heavily  negative  effect  o|i  the  output  of  ^scietitistfi  ai^d  engineers. 
Indeedi  under  seme  combinations        P^H^^rjOternatives,  military  personnel 


Polittff^iaifibt  increase  this  Supply. 
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From  »our  perspective,  perceived  deficiencies  ij^^^f^*  U-S ,  *t(duc<: i^r. 
»y«tciD  Uee  belov)  appeV^^o^  seri  dubIv  fault  long-tenc  supply  predict i  cms .  • 

Perhapf  the  bottoo  lire^  on"  cl'je  supply/der.and  i?sue^v,wa»  dravn  by  lit, 

Robert  A.  Trctzh  in  hi"  Octpber  6,  1961  tefttXDony  to' the  House  CiSamictee 

on  ScicTitre  i:id  Technology:  . 

...  while  we  can  cake  'extrapolating  models  vhich  ufc  the  esti" 
rates  aade  by  the  conEUTsers  of  engineers,  their  eaployers  and 
the  parts  of  th^.  econony  in  which  they  w6rk,  we  can  by  no  means 
be  8u7e  of  :t)jl^^tability  of  these  predictions  in  the  face  of 
actual  .unpij^feced,  and  probably  unpredictable,  events.  lA/ 

Dr.  FrOBch  then  concltided: ' .  - 

Ve  can  only  b/e  sure^  hovevera  that  rf  the  society  is  to  con- 
tinue more  or  less  in  the  nature  of  its  past  performance  rhac 
there  will  be  a  contimj^ed  strong  demand  for  engineers,  15/ 

'    :i         •     ■  '  ■       '  ' 

THE  U.S.  THCHMCAL  EDUCATION  PRDBLEtf    '  ,     '  5 

The  de:  £ric>rat i ng  quality  of  ^S,   technical   education  at  the  univer- 
sity and  secondary  school   levels  is  cause  for  anxiety  among  those  concerned, 
over  the  engineer  ma npcvcr  problem.     Perceived  defects  in  U.S.*  technical  ' 
education  effect  both  the  future  nunbers  of  engineers  that  can  be  graduated 
•from  university  campuses,  but,  more  importa(ntly,   the  quality  of  those  who  enter 
engineering  fields.     Indeed^' ,  DOD*  s  Dr,  Leo  Young  believes  that  U.S.  Ti*^****^ 


A. 


lA/    Testimony  of.Dr.  Robert  A.  French,  VTesi6<^pi,  American  Assoc iat ion 
of  EjogTneering^  Societies,  to  the  House  Cbrimi'ctefif  on  Science  tnd  Technolbgy, 
lUnpjblished):   October  6,  1981.  p.5. 

^        15/    Ibid:    p.   5.     '  ' 


/ 
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^[^^^irKnlcBi  education  .ihould  concentrate  on  producing  relatively  s^*^^  num* 
*^  bejra  of  high  qOiijil^y  and  dedicated  enginecra.  U/ 

^         At  a  tio«. when' undergraduate  enrollment  in  engineering  and  relate^ 

[.■'.''..('•  *  .... 

"   technical  <li».c ipl inea  ia  repQrtc?l/«t  record  levela  there  is  fear  chat  the 

quality  , of  i^atr^iction  i«  deteriorating.     l]J   A  general  shortage  of  faculty  . — 

Currently  eat  ixna  ted 'at  .8-10  percent  jpf  total  U.S.  engineering  .  faculty  positions 

;    —  and  obsolete  iristttictioiial  equipnifeht  at  many  universities  are  considered 

the  prioary  reasons'  for  this  situation.     In  his  testimony . to  the  House 

"v-O^ '    •  ■  .  '         ■  .  yA 

Science  and  Technology  Committee,  Dr.  Press  sail}  that  the  equipo^"^  problem 

baa  existed  Jor  a i  decade  anij  the  Federal  government  had  only  recently  "become  ,  ■ 

involved'  in  a  coc^peritive  effort"  to  replace  "inadeejuate  and  outmoded  equipment. 

r'.H6.'vent  on  to;- aay,  however,  that  the  trend  toward  reduced  Federal  apending  h^« 

"'  v.  -  ■  c  '  '  ,t  '.  '^  >  ■       ^!   '  ■      ''    .    ■..  ■   • '      '■         '■  ■      .■  .  •, 

,  '^Or  allilptiititiC'dl- purpoiy^ 

^  ■  .  .  -  •      ^  '  '  Y         ■    ■  r  '  ■    '  .  .'■7^' "  "^•"I'^ji  ■' 

%  ■  16/  ;  Pa pe r ' i^a s ed  on/*rialit  i iy ep  hyi 'ftr^  ifou n g   at  a  November  17,  1981 

.      .    '      _  ,.  .  'A6y_.v^'^  .     .  ^' trt^'j^-!     .      J  .      *'"-ineers  on 

Relation- 


;  17/.  Irteportetjlyi  *  engincfirihg  cn^  hiaj^e  increased  by  approximately 

half  sinjc^  1975^  ;'\=Uyider§V^  engineering  ej^oUment  at  the  San  Diego 

^    cimpus  of  vthAi^Ave^^^^  ^oae  fSiim  7  percent  o^tjbtal  enrol  1- 

nien-ta  toi- 2(r  p^rc>n^  j^./Samuel^^  J-    .^cfiools  Shrink,  ^ed  For  Engineers 

/    Groys:  !.  W;?8fting  i5»  f^l.     p.  D  7/10. 

ThereVis  al^^^^^^  many  institutions  may  be  reaching  their  capacity 

vtb ;ab sorb j wide tgi^^  In  his  articl4  Samuelsoq  . 

reported  'that  tt<)^Ur^iyers ity  of  lllin^os^  (cKampaign-Urbana)  is"^  reducing  enroll- 
\  ^raefit;  20  percent /(o  i'e'fieve  overworkedtf acuity  and  crowded  labor^^tories. 

•       :  -  IS/  ,  Ui_^^8Sf  statement  of 'D^  P." •  ' 
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education  should  concentrate  cr»  pVoduciPS.  relatively  sicair  nujo-  / 
•iyru  of. high  qualify' dedicaitd  c'jir.ters.   l^/j-  ' 

At  a  tioe  vhen  und ergradusift  er.roi  i-ent   in;,en£«V^ering  related 
tecbnicsl  disciplineB  i»  reported  at  record  leveli  thpre  ia  fear  that  the 
quality  of -  itwiruc^on  is  dete riorat ing .     J_7/    A  general  shortage  of  faculty  — 
currently  estimated  at  8-Jp  jpercent  of  total  U.S.  engineering  faculty  positiona 
—  and  obsolete  instructional  equipisent   at  x^any  universities'  arp  considered 
the  prioary  reasons  for  this  situation.     In  his  teatinony  to  the  House 
Science  and  Technology  Cocmittee,  Dr.  Press  said  that  the  .equipment  problem 
haa  exiated  for  a  decade  and  the -Federal  ,  government  had  only  recently  "become 
involved  in  a  cefiperative  effort"  to  replace  "inadequate  and  outmoded  equipment." 
He  went  on  to  say,  however,   that  the  trend  tovard  reduced  Tederal  spending  has 
"for  all  practical  purposes,  aborted  this  effort,"  J^/ 


16/    Paper  based  on  a  talk  given  by  Dr.  Young    at  a  Kovember  17^  1981         .  - 
meeting  convened  by  the  Institute  of  Electrical  find  Electronics  Engineers  on  '..  . 
•  >thc  subject  of  "Engineering  Manpower  Supply  and 'Dercand  —  Examining  Relation-^ 
.ships.*'    Also,"  informal  diacussioH  with  Dr.  Young  on  December  ^9,  1981.  : 

.    17/  '  Reportedly,  engineering  enrollnJents  have  increased  "by  approximately 
.  hiif*Tince  1975.    Undergraduate  engineering  enroljtnent  at  .the  San  .Uiego 
caiipus  of  the  Unversity  of  Cal  ifornia  rose  from  7  percent  of  total  enroll- 
menta  to  20  percent.     Samuelson,  Robert  J,  ■. -^^ools  Shrink/  Need  For  ^Engineera 
Crows.    Vashington  Post,  December  .15>  1 96l .    j>.;  D  7/>  0.  .  ■  ^ 

There  is  also  concern  that  cany,  inst  if  utions  niay-  be  reaching  their  capacity, 
to  absorb -undergraduate  engineering  enroHments.  ,  Iri  his  article  Setnuelson 
^report,ed  that  the  University  of  Illinios  (Chabpa^gn-Urbana)  is  reducing  enroll- 
ment ;20.per^ent  to  relieve  overworked  faculty  and  crpwded  laboratpriea . 


18/    Witness  statemt'ht -of  Dr.  Pre&si^^ 


3-4. 
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M*ny  ""iyeriitie*  have  been  requir*'^  to  incrc«»e  cUpy  »ire  to  iccoff- 
aodatf'.the  ^■rgcr  huaber*  of  undersratJyet*  cr-girpering  students  ind  faculty  - 
•hbrtage*.    TV»e  coTabinaiion  of  Urger  c>B«>e5  md  few-er  faculty  i»  perceived 
•■  ^t  only  lowering  the  quality  of  inst rue t ion  but ,  ^ecauee'of  heavy  student 
demands  on  proftssors,  lowering  the  perct^^im  of  '^>^  S^«lity  of  academic  Mf^ 

veil.    The  chief  cause  of  the  faculty  shortage  is  attrjbyted  to  high  ealariea 
offered  by  industry  which  tend  to  draw  engineering  students  aw'ay  from,  further 
•cadeoic  pMrauita  and  teaching  careers*    The  faculty  shortage  at  sozit  caarryl*' 
h«fl  been  partially  alleviated  by  hiri"8  foreign  engineera.     There  is  a  question, 
however,        to  whether,  the  use  of  foreign  professora  provi-des  long-ter»  or  only 
temporary  relief _     Dr.  Frosch  told  the.  House  Science  and  Technology  CoDssittee 
that  not  ouch  ij  itnown  about  the  proclivity  of  foreign  engineers  to' remain 
permanertily  in  the  l».S.  or  to 'return  at  soa^  tine  to  their  homelands..  Moreover,- 
there  is  soc*  'Concern  about  the  effect  cultural  .;abd^  language  differences  have 
6n  the  quality  of  instruction  and  student  ootiVaftdn. ;19/ 

Besides  the  near^tera  technical  education  problem,  ^Dp^'^pjeiss  warns  of 
an  "impending  crisia"  in  ^the  next  decade  because  of widifp^^^d  .<3eterior 

J(%C9ni 


20/  "lA.  ^ 


contrast  to  the 


U.S.,  the  taajor  industrial  count>^^pi*^aMji»-WM?^^^^ 


12/    ^*^'"ess  stateoent  of  Dr*  Fropch.  p'.fij^j*, 
"al  though  he  considered  ^^fo^ftign  -gngineerS  to  be 
was  concrfrmed ^"^.^wSfl^j^ioir,  ;ab ilitjr  to  motivete  un 

■    20/  '  ^^^^^j^f^^^^^^oi:^ii^^  10; 


f;i(Wyj5rtKseFi='-^wi^.  said  that 

"  ^ jffhlyv-qu* ^■i f led , .■  he; . 
utfre  students.  •^X'^^:^  VU- 
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the  Soviet  Union  place  strong  eot:hasif.:on  cathematic  and  scienre  inf.t«""=- ^ 2?". 
for  their  youth.    Without  major  idproverotnis  ip  ^^h-  oathesar  ics  and  fcience 
programs  at  the  secondary  school  .level,  T>t,./P^^'^*  believes  that  T^.S.  wrr*d 
leadership  in  technology  ia, in  jeopardy.  ^ 

There  ia  considerable  activity  under-ay  a^^ng  industry,  educators,  and  the 
many  engineering  professional  societies,  to  restore  the  <5iiality  .of  engineering 
instruction  in  the  U.S.    To  illustrate: 

—  Exxon  has  artnounced  a  $15  aillion  g'ant  to  ^6  schools  to- provide 
living  expenses  to'graduate  students  and  to  supplement  faculty  salaries* 

O  ...  . 

?    In  January  of  1982,  ^he  American  Society  of  Mechan^ical  Engineers  along 
with  other  engineering  societies  will  be  conducting  an  action  forum  with  par- 
tic ipants  from  governr^erit  (including  the  mili'^^y)  and  •  industrj-. 

The  National  Research  Council,  the  operating  ana  of  the  National 
Academy  of  Science  and  I'le  !:a::cral  Acadniey  of  Engineering,  has  been  engaged 
in  wide-ranging  study  of  ^ft^  engineer,  manpower  problem. 

—  Eight  U.S.  corporations  *^(AT&T,  du  Pont,  Exxoh,"  Gerieral  Electric,  -  • 
General  Motors,  Cene|*al  Telephbne  '  &  Electronics,  IBM,  and  UnionjCarbide)  are 
sponsoring  a  two-year  project  to  solve  the  engineering  faculty  shprtflge. . 

■ —    A  Kational  Engineering  Action  Confejjfihce  vith  representatives  from 
academia,   industry,  prof  ess  i  i-ral  pociel.i  -  &cverniDent  will  ;be  convened 

•  in  April  1982:^,.,.,  ■       ^  . ' \\imF'"^  ■  '  ^      '  .  \     '  ■  ■ 
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Tyi__£NC INTER  VA.K?0'JIR  PRD3LEM  IN  THT  nr-pARrMSNT  OF  PElgliji 

DOD'f  requirement  for  «nBineer»  is  unique  in  th»t  the  Dcpartocnt  uses  both 
civili-n  -nd  oilit«ry  engineers.     Moreover  the  DOD  i»  not,  ?er  s<;,  just  one 
eoployer  —  each  of  the  nilitary  dep.rtoentB  and  »ep»r»te  DOD  agencies  compete 
among  theanelve*  for  engineers.  .  /  ,  •  "  v 

This  sccCion  difcusses  military  ergineers  first  and  Civilian  englneej.,;r,.i  •  - 
second-  21/ 

Military.     The  Air  Force  has  been  the  :n^st  concerned  of  the  services  about 
shortagea  of  engineers.    For  the  past  2-1/2  years  Air  Forcfe  pcraonnel  nanagers 
have  been  aggressively  pursuing  ineaBures  that;  wowld^ relieve  shortfalls.  Neither 
the  Artsy- or  the  Navy  have  been  as  acutely  c'%^HxS?fv.y^'^^%  that 
only  the  Air  Force  has  problsKS   in  filling  engineeK^re;'qui  cements ;  it  prpbably  ,. 
is  nore  ind  i  ca  t  ive  'bf  di  f  f  erences  in  personner  frvanager^ent  concepts  and  priorities 
among  the  services      Noncthe  1  ess ,   it  is  significant  tha:  cniy  tr  i  Air  Force 
plans  to  use  'the  recently  enacted  cont inuat ion  pay  authority  for  scientist  and 
engineer  skills  i^critically  short  supply-  ll/ 


21A  This  section  is  based  on  data  supplied  by  each  of  the  oilitary  dcpart- 
oents'^nd  transmitted  by  letter  6f  Noveober  27,  1981.  fr<«n  the  Office  of  the 
Assistant  Secretary  of  Defense  CManpoJer,  Reserve  Affairs  and  Logistics),  and 
through  inforioed  discussions  with  persons  within  DOD         ^^'^  Icnowledgeable  on 
the  subject. 

22/     In  general,"  the  Uniformod  Service  Pay  Act  of  19^1, CP. L.  97-60)  pro- 
vided"r«ni"ng  other  things,  authority  for  each  mi  litsry,  service  to  pajt  contin- 
uation pay  to  officers  serving  in  scientific  and  engineering  skills  detennined 
to  be  critically  of  Tequirenents.     The  l^v  authorises  paynents  of "up  to 

53  006  for  eachVO'ear  of  service  such  officers  agree  to  serve  on  active  duty, 
the  Air  Force  actively  sought  this  authority  and  plans  to  pay  it  to  electrical 
Engineers.  , 
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The  Artjy  stated  in  iti  re»ponie  to  CRS  that  it  ex;  riencing  fchortagei 
in  tha  "icientlfic  and  engineering  fielda/*  but  the  •'gravity  of  the  ?rcU?r=  ii 
not  ai  acute  the  Air  Force  or  the  Navy."  tjj,  xn»y  ha«,  however,  undtrltker 
•n  "extensive"  study  to  determine  the  technical  disciplines  that  mist  be  pto> 
Cured  at  the  entry  :evel  (i.e.,  nevly  cotninissioned  officer*)  to  better  support 
ita  long-term  requimcnts  for  engineers  and  other,  technical  specialities. 

The  N'jvy,«in  its  respcnse,  did  not  volunteer  an  evaluation  of  its  current 
or  projected  manning  status  in  military  engineers.    We  were  told  infonaslly 
that  the  N*vy's.  priorities  have  been  focused  on  meeting  it»  officer*  require- 
ments in  other  specialties.    The  Navy  has*   for  example,  been  heavily  engaged 
in  retolving  shortages  of  nuclear  qualified  officers.  23/    CRS  wa»  also  told 
""•at  the  Navy  is  beginning  to  examine  billets  that  require  specific  technical 
discijil-oei  in  order  to  better  assess  requirements  for  officers  to  fill  these 
hitJetg.  . 

The  Air  Force  reported  that  it  is  currently  about   1,100  engineers  short  of 
requiTements  but  it  would  achieve  full  overall  numerical  nanning^^of  engineers  in 
the  "rv  84-85  time  frame."    This  prediction  however,  was  hedged'^ith  conditions: 
■S^^Mt  is,  numerical  requirements  would  be  met   if  (l)  losses  of  engineers  with 


23/r.J:ih«  Kayy  has  a' continuing  problem  in'attractin'g  and  retaining  nuclear- 
Gt:alifT»d''cifficer8  to'rjr,  its  nuclear-powered  ships  and  subtsarincs.     The  Hivy 
i*  critically  short  of  f-uch  officers  6nd .  irai  n  tains  100  percent  manning  of  its 
nuc  ;ear-po-»cred  subnarrnes  by  "over-toui  ing"  (i.e.,  keeping  officers  on  sea  duty 
longer  than  dtsired)  and  by  using  ndrc  junior  officers  thap  desi^'^d.  Congress 
has  authorized  the  iravy  to  pay  ccn:irustion- pay  to  such  officers  as  d  recruiiring 
and  retention  incentive. 
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yean  of  lervice  do  not  exceed  10-12  percent  a  year;  (2)  production  of 
engineera  from  univ^reitiea  and  other  source*  achieve  ac  le«8t  75  percent  of 
•xpected  totala;  (3)  industry  doea  not  bid  up  .incentives  too  significantly; 
(4)  growth  in  Air  Force  requirementa  for  nilitary  engJneeVfi  does  not  exceed  3 
percent  annually;  and  (5)  tbi»  economy  does  not  "boom." 

Even  though  the  Air  Force  expects  ,to  satisfy  its  numerical  requirements, 
it  anticipates  two  significant  problems:  its  engineer  force  will  be  lacking  in 
experience  since  over  50  percent  will  be  lieutenants;  and  it  will  contirue  to 
^be  short  of  electrical  engineers.  2iJ '  ^ 

In  Che  aggregate,  the  Reserve  Officer  Training  Corps  (ROTC)  supplied  about 
57  percent  of  the  7,938  officers  with  scientific  and  engineering  disciplines 
'  who  cntixed  tli^e.  anoed  forces  in  FVs  1980  and  1981.    Military  academies  supplied 
about  2^:Ver<;ent  and  other  sources  (i.e.,  officer  candidate  programs,  and  vol- 
untary recall  of  reserve  officers)  contributed  the  remaining  XA  percent. 

"        -      „^         .    ■    ■  ....  ' 

Accessions  from  "these '^^ource*  varied  significantly  a^ong  the  services. 

Army  data  showed  that  for  FYs  1980  and  1981/  73  percent  of  the  total 
^  officers  accessed  with  scientific  and  engineering  degrees  was  through  ROTCl;^f*' 
comparable  figures  for  the  Air  Force  and  Navy  were       percent  and  AO  percent, 
respectively. 

With  respect  to  the  military  academies,  data  for  the  sane  two  fiscal 
years Vshdwed  that' A3  percent  of  the^Kivy's  input  of  scientific  and  engineering 


2a)^  The  Air  Force  reported  that  it  is  ahout-  20  percent  short  of  ita 
'requirement  for  electrical,  engineers,  which  constitute  35  percent  of  its 
total  requi\3renient  for  engineer^- 


277 


officatt  cioa  froc  thi  Kivil  Acadcny;  the  fi{ur«i  for  the  Hilitftry  Acideicy  and 
Air  Force  A:«dc:3y  vsre  2t  perceni  and  12  percent,  reapectively.    The  percentagr. 
of  accaiaiona  froa  other  aourcaa  wera:    Anay,  1  percent;  Kavy,  17  percent:  and 
Air  rorce,  44  percent,  v  ,.  ^v:,'. 

Bacauat  the  ailltery  aervlcea  view  ROTC  ia  m  productive  aource  for  office^v 
vUh  eojipeering  end  other  technical  dlaciplinea,  t^ijy  are  |)cpandinj  their  RCTC 
acholarihip  programa.     In  1980,  C<?ngreB»  authorited  the  Array  an  additional 
5,500  BOTC  achojarahipa  fbr  a  tiaxioum  total  of  I7i000*    The  recently,  enacted 
Oniforaed  Servicea  Pay  Act  of  1981  authoriEcd  3,500  raore  ROTC  acholarihipa 
(for  a  BjA«itt"»  of  9,000)  for  the'.Air  force  and  2,000  toore  (for  a  maximum  total" 
of  8,000)  for  the  Kavy,     Each    aervice  ia  planning  annual  iiicreiaental  expansion  . 
of  it»  scholarship  programs,  provided  funda  are  appropriated  by  Congress. 

\    The  Air  Force  adopted  a  policy  in  1979  that  85  percent  of  ita  ROTC  scholar- 
ships BUS-  be  awarded  tc  students  pursuing  scientific,  engineering,  and  technical 
degrees.    •Ihe  Air  Force  expect».its  ROTC  prograts  to  yield  473  engineering  grad- 
uatea  in  H  1982  and  600  in  TV  1983. 

In  1976,  the  Navy  eatablished  a  goal  that  80  percent  of  its  ROTC  entrants 
vould  be  pursuing  majors  in  the  technical  disciplines.  The  Kavy  reported  it 
vas  having  no  problems  in  meeting  this  goal. 

Tne  Amy  has  n.(^^j$iVestabVlfil)ed  a  similar  policy 'with'^  re'spect  to  the 
award  of  ROTC  scholershipa.     Ue  Army  indicat<rd,  hr-ever,   that  it  plans  to  ^ 
dedicate^ sooe  of  its  additional  ROTC  scholarship  spaces  to  students  pursuing 
scientific  and  engineering  degrees  as  deteriiintd  by  the  results  of  its  require- 
ment a  study  above. 
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*  .  •        '  '        '   '  .■■'«;'•■•■■ 

In  f«neMl  the  IO09  of  officer*  in  the  icientif ic  and  engineering  diaci- 

plinea  lend  to  be  above  the  norm.     For  example,  the  Air  Force  reported  that 

for  the  past  five  ycara  the  loai  rate  of  engineers  completing  their  initial 

four-year  active  aervice  obligation  i»  twice  t^at  for  other  non-flying  officera 

—  33  percent  veraua  16  percent.    Likewise,  the  loss  rate  for  engineera  with  A 

to  11  yeara  of  aervice  haa  averaged  about  12  percent.    This  ccoF«r«»  to  8 

cent  for  other  non-flying  offic|^x;a.  25/  -  ' 

Recent  raisea  in  basic  pay  averaging  11.7  percent   in  FY  1981  and  IA.3 
percent  in  FY  1982  plua  a  ho»t  of  other  compensation  improvements  enacted  by 
Congreaa  in  the  laat  two  yeara  should  have  a  positive  effort  on  rfetaining 
engineers.    Of  course,  other  individual  conkiderations  besides  compensation 
e.g.,  job  satisfaction,  advancement  opportuTJities,  d  isposi  t  ion  <(and  that 
of  the  spouse)  toward  military  service—  also  affect;  proclivities  to  continue 
a  military  career  or  seek  civiliian  pursuits. 

lo  the.  final  analysia,  the  major  determinant  in  the  ability  of  the  military 
.servicea  to  attract  and  retain  engineers  in  a  volunteer  recruiting  environment 
(i.e.,  no  draft)  will  depend  largely  on  private  sector  demand  as  well  afi  the 
capability,  of  the  U.S.  educat ion  sytetn  to  produce  engineers. 

Civilian.      The  DOD  employs  substantial  numbers  of  civilian  engineera. 
Office  of  Personnel  Management  statistics  for  ,1980  show  that  the  DOD  employed 

25/    The  Anay  provided  extensive  data  indicating  a  similar  experience  as 
that  oT  the  Air  Force.    The  Navy  said  iC  does  not  track  retention  data  by 
technical  background.  • 
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61  percent  (53,712)  of  all  engineef*  employed  by  the  Xedcral  governot-ni; ;  Th# 
>Bt»t  t)«ta  revealed  that  the  Department   cf  ttie  Navy  waa  ihc  ^arjrst  vaployer  of 
DOD  civilian  engineer»!  percent        the  IX^D  total. 

The  Air  Force  rej»orted  that  57  percent  of  ita  pre»ent  civilian  vacancies 
are  for  engineera  (in  raw  number  a,   about  1  ,700).    The  Kav»y  Kaa  aiicilar  problema; 
In  1980  the  Navy  reported    it  needed  to  hire  1,960  engineera  at  thie  entry  level 
(CS'5  and  CS-7)  but  filled  only  53- percent  of         needi.     A  saaplc*  of  Navy 
entry-level   recruiting  reFulte  for  certain  engineer  specialties  for  the  12-Tncnth 
period  Ka^  1  ,  1979  to  May  l.H^BO,  ranged  from  a  high  of   76  percent  for  civil 

engineera  to  a  low  of  21  percent  for  electronic  en^gincers.     The  Air  Force  ron- 

?  '  «...  '       ■        '  . 

firms  an  acute  problem  in  hiring  electronic  engineers:  AO  percent  of  its  vacan- 
cies are  for  engin(^era  in   this  field. 

DOD  officials  point   to  "ooney"  as  the  chief  culprit    for  the  poor  recruiting 
results.    March  :9fl  daiU  cor:piled  by  the  Navy  show  that   evergge  annuwj  Federal 
^salaries  paid  its  engineers  lag  behind  wages  paid  private  sector  engine€"rs  by 
$3^000  to  $6|000.     The  rigidity  of  the  Federal  pay  structure  and  pay  caps  are 
cited  as  the  main  reasons   for  tht  unfavorable  pay  cortpariions .  26/    A  study 
released  in  Ocober  1981  on  recruiting,   retent^^on,  and "uci ligation  of  civilian 
engineers  in  the  Joint  Logistics  Conmands  (JLC)   (employers  of  nearly  38,000 

26/    CRS  learned  that   the  Office  of  Personnel  Hanagen-ent   (OMB)  ruled  that 
"specTal  pay"^  civil  service  employees  —  in  this  inptsnce*  engineers  —  would 
-   receive  a  1.6 ^percent  pay  raise  instead gof  A. 8  percent  granted  other  General 
.  (Schedule  ecployees.     The  DOD  appealed  the  decision  but  OMB  so'  far  has  not 
,  tqhpn^ged   its  position,  * 
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•n|.ln«tr>)  aaid  that  "the  aott  frequently  ■t»t>d  «tlvi*:«  from  coU*!;*  J»Uct:rbent 
officlali'to  liiler^l  mployera  'pay  wore  money JZ/ 

Rttentlcm  of  qualified  ■nglnecra  it  alao  «  probl«»i     A  5cpt«o)b«r  18,  i^ej 
IX)D  "Whiia  P^^^r**  on  the  ttttuB  of  tuanninR  of  engineer*,   •cierftiata,  and  oth«r. 
Itchincal  perionnel  throuthout  the  DOD  noted'th,«t  "...  highly  qualified  8ci«n- 
tiita  and 'engineer*  at  both  the  journeyman  and  middle  wanagenent  levels  are 
Ifeavii^^  at  an  alartaing  rate.^^i^    T>.e  i^iisafe  Pi^gV"  and  3^^^^  »tudy  aUo  noted  a 
Bubstahtial'  portion  cvf  DOD*  •  civil  iatV'pc  lent  i  fie  ^nd  engineer  iorce  i%  or 
•oon  will  be  eligible  to  retire.    For  ejtanple,   the  White  Paper  »tated  that 
over  1/3  of.ttie  engineer  losses  in  Navy  Research  and  Development  Centers  over 
•"recent  IS-mdrith  period"  were  'through  retirement.     I^e  ^LC  study  reported 
that  by  1985,  19  percent  of  JLC  engineers  win  be  eligible  to  retire.  29/ 


27/     U.S^  .  Dept.  of  Defense.    Joint  I-ogiatsics  Cor^imandeTS  I&J  Jc^int  Panel 
on  cTviaian  Personnel  Management.     CiyilianjgTr^inpij^y  Recruitment,  Retention  and' 
Use  Throughout  the  Joint  Logistics  Command^      Washington  p. C.  »  Oct.  30,  198l.» 
p.  5.    DOD  acknowledges  that  other  factox;|&  such  as  inferior  laboratory  facil-; 
ities  and;feqilipn>ent  and  lack  of  opportunities  for  growth  and  advancement  can 
also  advo^rsely  effect  retention  of  highly  quali*fied  engineers. 

28/    Memorandum  from  the  Acting  Deputy  Under  Secretary  of  Defense  for  Re-  ' 
search  and  Engineering  (Research  and  Advanced  Technology)  to  the  Under  Secretary 
of  Defense  for  Rcsesrch  snd  Engineering.    Vhite  Paper  on  the  Status  of  Scien-  ^ 
tific  and  Engineering  Personnel  in  the  United  States:    An  Analysis        the  , 
Problem,  Its  Impact  on  DoD,  and. the  Role  of  Defense  in  the  National  Arena. 
■Sept.  18,  1981.     p.  A  of  the  White  Paper.  #  ^ 

'        ,  ■  •  o-  ^ 

29/     U.S.    De«.  of  Defense.    JLC  study  on  engineers,     p.   /•  ' 
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In  order  to  cake  civil  fiervice  pay  more  cocpecitive  with  private  "sector 

'pay  in  recruiting  engineers  as*  well  as  othsr  skills  in  short  supply  in  DOD  or 

Other  l!ed'er'ar<  agencies^  the  Kevy  has  proposed  legislation  that  would  authorize 

the  payment  of  a  "recruititig  bonus."    Thje  bonus,  which  would  be  administered  by 

the  Office  of  Personnel' Kanageaent,  would  be  in  an  amount,  that  would  make  up 

the  di fferehce*  between  Starting  salaries  paid  by  the  private  sector  and  starting 

'salaries  permitted  by  Federal  pay  scales.    The  Navj^  also  was  granted  authority 

to  conduct  a  five-year  demonstration  study  that  experiments  with  different  kinds 

of  pay  schemes.  30/  .  < 

THe  DOD  acknowledges,  that  there  has  been  "little  unified  policy-level 

comnitment  arid ^,actit)n"  toward  solving  its  problem  of  recruiting  and  retaining 

civilian  scientists  and  engineers.  31/    To  that  end,  the  Office  of  the  Under  '  ' 

Secretary  of  defense  for  Research  and  Engineering  has  established  a  Personnel 

and  Manpower  Working  Group.    This  group  is  tasked  to  arrive  at  a  common  under- 


standing of  the  problem,  establish  a  role  which  DOD  should  play  with  respect  "to 
the  national  problem,  and  achieve  a  consensus  on  approaches  to  solving /its  »■ 
internal  problem.    The  group  will  concentrate  initially  on  the  problem  as  it 


pertains  to  civilian 'scientists  and  engineex;s  employed  in  DOD  laboratories. 


•  i 


ti^ts  and  engineers  -employ ed-in-4)0D-laboratorie6,. I] 


30/  DOD  White  Paper,  p.  5. 
31/    DOD  White  Paper,     p.  5. 
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Mr.  Simon.  Thank  ybu  very  much  for  your  testimony.  It  emphar 
si^  particuiarly  sec\irity  aspects,  and  you  mentioned  the  Soviet 

^L^t^me  just  mention  the  other  area  where  iiave  m^ior  prol^ 
Ipm^  where  I  wiU  have  at  least  one  amendment  to  this  bill,  and  j 
St'is  SforSi  languages.  In  the  Soviet  Union  you  start  either 
Khe  Sst  Sadfor  fquiS  grade,  wherever  you  ifve,  and  you  go 
frob  there.  Secretary  Weinberger  has  now  spoken  several  times 
about  the  probleims  that  our  Vrned  Forees  face  in  this  area. 
F^mer  DelTuty  Erector  of  the  CIA,  Adm.  Bobby  Inman,.!  am  sure 
yJI^ow,  his  words  literally  were,  "The  Umted  States  is  creating 
Tm^r.  long-range  security  hazard  for  this  country  by  creating 
?rSbS  in  foreig^. languages,"  and  the  military  mtelligence  agen- 
cies have  testifili  before  our  Committee  that  we  have  a  major 
problem  But  you  emphasize  a  very  real  problem  that  we  have  and  , 

^"U^PsSJSrYffST^^^^^^  Chairman,  to  your  ,  com- 

ments, I  think  they're  right  on.  point.  Not  only  from  one  ppmt  of 
V  ew  but  from  a  natioi^al  defense  point  of  view,  it  is  very  necessary 
I  think  for  us  to  become  more  bUingual  and  tnlmgual  much  more 

*^5jsrin''the°Irea  of  trade,  we  find  ourselves  speaking  English 
when  those  who  wish  to  trade  with  us  come  to  our  country  and 
speak  English  very  well.  The  proportion  of  the  Japanese  who  trade 
S  us  speak  English  far  greater  than  those  of  us  who  speak  Japa- 
SlJse.  CorSeqiientfy,  it  gives  a  trading  edge  as  well,  which  is  an  eco- 

°°Mn  sJmon.  It's  pretty  hard  to  seU  if  you  can't,  speak  the  lan- 
guage of  your  customer.  ,     ,     •  Ui. 
Mr.  SKEiiTON.  It's  pretty  hard;  that  s  right. 

Mr  Simon  Mr.  Perkins.  ,  j  ■ 

Chairman  Perkins.  I  have  no  objection  to  my  colleag^^^ 
ment,  but  I  personally  feel  that  given  the  situation  that  confronts 
the  country  today,  science  and  math  is  more  important.  From  my 
own  experience  in  World  War  JI,  I  make  that  observation. 

After  the  war  was  over  I  had  a  chance  to  visit  dozens  of  schools 
in  Germany.  All  of  those  younpters  in  the  elementary,  secondary 
grades  could  speak  fluent  English.  It  was  just  amazmg. 

I  don't  know  how  far  they  followed  it  up  after  World  War  II,  but 
I'm  ju6t  telling  you  they,  could  speak  the  English  language^frf^^ 
sixth,  and  seventh  grade  youngsters,  durmg  the  World  War  U. 

^^IS  i?&eifNat£nal  Defense  Education' Act  addressed  the  need 
for  modem  foreign  languages,  but  we  have  not  concentrate^  on  it 
l^e  we^should  have.  Perhaps  we  did  not  conduct  the  oversight  that 
^  sKd  Ce  Xr  we  enacted  the  National  Defense  Education 
Act  Then  the  Act  was  expended  to  cover  the  whole  waterfront,  and 
that's  Sere  we  feU  behkTd  on  some  of  the  things  that  ^ye  should 
have  c^nSra^  more  on,  like  the  modem  forefgn  languages  and 
math^d  science.  So  we  see  ourselves  in  a  position  today  where  we 
hSre  got  to'make  up.  that  lost  ground,  to  put  it  bluntly.  NaturaUy 
we  want  to  try  to  do  it.  -    ,  . 

Mr^^SiMON;  Thank  you.  r 
Mr.  Bartlett.  t  . 
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Mr.  Bartlett.  Thank  you,  Mr;  Chairman.  \    ,  ^ 

Mr.  Skelton,  we  very  much  appreciate  your  testimony  and  the  in-  ^ 
formation  that  you  provided  to  us,  particularly  on  national  c^fense 
issues  and  how  this  relates  to  national  defense.  • 

I  was  particularly  impressed  and  wondered  if' you  would  elabo- 
rate^! was  particularly  impressed  by  your  attention  and  your 
focus  on  the  fact  that,  in  fact,  there  is  no  one  sdu^^ion  to  tlds  prob- 
lem, that  for'  Congress  to  just  simply  say  "Congress  should  pass  .a 
bill  and  set  the  national  priority,"  I  know  in  my  area  and  in  yours 
I  would  suspect  that  school  districts  and  universities  cmd  communi- 
ty colleges  and  private  industry  has  figured  out  ovet  the  last  sever- 
al years  that  this  is  a  national  priority  and  the  country  is  making 
it  a  national  priority,  cmd  Congress  £md  the  Federal  Government 
should  do  its  part,  but  our  part  should'be  that  of  a  stimulator  and 
an  enticer  and  not  a  magic  wand.  . 

I  wonder  if  you  would  conunent  on  that. 
,  Mr.  Skexton.  Yes.  Thank  you,  Mr.  Bartlett,  for  your  comments. 

I  do  have  a  thought  and  a  recot|4mendation.  As  ia  matter  of  fact,  I 
introduced  legislation  last  year  along  this  line,  to  establish  a  com- 
mission that  woiild  have  a  30-month  existence  and  would  make  a 
midterm  jRnal  report,  a  commission  composed  of  Government, 
which  would  also  be  the  Department  of  Defense,  private  industry 
and  education,  as  to  first  how  serious  the  problem  is  and  then  what 
might  be  done  to  follow*  through  aiid  helj)  close  the  so-called  tech-' 
nology  gap  that  I  have  described. 

All  three  areas  are  going, to  have  to  haVe  input  into  this,  all 
three — private  industry.  Government,  and.  the  educational  commu- 
nity. All  three  are  going  to  have  to  do  something. 

I  would  hope  that  this  committee  would  take  a  look  at  the  pro- 
posal that  I  have  introduced  and  incorporate  either  all  of  it  or  part 
of  it  to  this  end,  because  we  have  to  take  the  first  step  and  the  first 
step  is  to  find  out  how  serious  it  is  through  the  eyes  not  only  of  the 
Department  of  Defense,  which  I  have  already  given  you,  but 
through  the  eyes  of  the  educational  community  an'd  through  the 
eyes  of  the  industrial  (jr  private  sector  of  our  nation.^ 

I  would  urge  that  as  part,  of  your  consideration  today,  Mr.  Bart^ 
lett.  V 
Mr.  Simon.  Mr.  Miller. 
Mr".  Miller.  I  have  no  questions,  Mr.  Chairman. 
Mr.  Simon.  Mr.  Craig.        *  ,  / 
Mr.  Craig.  No. 
Mr.  Simon.  Mr.  Petri.  ' 
Mr.  Petrl  No  questions. 
Mr.  Simon.  Mr.  Gunderson. 
Mr.  Gunderson.  No.  " 
Mr.  Simon.  We  thank  you  very,  very  much. 

Mr.  Skelton.  Mr.  Chairman,  I  have  already  delivered  the  Li- 
brary of  Congress  study  and  report  to  which  I  referred,  and  I  would 
ask  that  it  also  be  incorporated. 
Mr.'  Simon.  It  will  be  incorporated  in  the  record. 
Mr.  Skelton.  Thank  you  so  much.  V 

r  t^tina 


Mr.  Simon.  We  thank  you  very  much  for  your  t^timony. 

91"  ' 
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We  now  are  pleased  to  have  another  colleague  who  has  been  a 
leader  in  the  whole  science  and  technology  area,  our  colleague  from 
California,  Congressman  George  Brown. 

STATEMENT  OF  HON.  GEORGE  E.  BRpWN,  JR.,  A  REPRESENT- 
ATIVES CONGRESS  FROM  THE  STATE  OF  CALIFORNIA 

Mr.  Brown.  Thank  ivou  very  much,  Mr.  Ghairman.  I  appreciate  , 
the  opportunity  to  be  here  this  morning.  I  should  hke  to  comment 
-that  f  served  on  this  committee  20  years  ago  under  the^ble  tute- 
lage of  Chairman  Perkins  and  it  is  a  pleasure  to  be  back  before  the 
committee  again  this  morning.       ^        .      x  4.1.  „u„;. 

I  also  wo3d  like  to  take  note  of  the  fact  that  you,  as  the  chau:- 
man  of  this  subcommittee,  are  in  a  position  to  bnng  about  soma'of 
the  liiJcages  or  couplings  that  are  so  important  in  approachm^  this 
subject,  because  of  your  assignment  to  the  Committee  on  Science 
and  Technology,  and  I  want  to  commend  you  for  the  interest  and 
leadership  that  you  have  given  in  this  effort  to  strengthen  the  na- 
.  tional  posture  with  regard  to  education.  ..  ,     ,  „ 

I  have  come  to  the  conclusion  myself— and  I  think  it  has  been 
reiterated  by  other  witnesses— that  there  is  no  single  solution  to 
this  It  is  going  to  have  to  be  approached  cooperatively,  botl>  m  the 
.  Congress  and  m  the  country  as  a  whole.  We  cannot  solve  the  prob- 
lems of  the  couptry  as  a  Congres^  or  as  a  Federal  Government.  We 
can  ^ve  cb^iictive  leadership  Wd  guidance,  and  this  is  what  we 

^^I "noted, /^example,  your  comments,  Mr.  Chairman,  in  earUer 
hearings  dn  your  Illation  about  some  of  the  madequaoes  of  the 
approach^of  the  National  Science  Foundation^  m  the  past,  and  1 
aSree  with  that.  It  is  a  mistake  to  think  that  the  National  Science 
Foundation  can  solve  the  problems  of  science  education  m  tlus 
country.  It  breaks  down  in  many  important  ways,  as  you  have  mdi- 
cated.  It  does  not  reach  the  bulk  of  the  educational  activities  gou^ 
on  in  the  country,  particularly  that  going  on  m  the  school  which 
serve  the  poorer  students,  the  poorer  States.  It  tends  to  focus  on 
the  prestige  institutions  of  the  country,  the^ones  that  are  domg  pre- 
emiSbnt  science,  and  this  is  worthy  and  very  important.  But  the 
key  problem  today  is  creating  the  linkages,  be^een  those  institu- 
tions and  the  world  class  research  that,  they're  domg  and  the  world 
class  scientists  that  they  have  and  the  bulk  of  the  people  m  this 
country  who  need  to  move  into  a  new  technological  age,  which  we 
frequently  refer  to  today  as  the  "New  Information  Age  ,  which 


IS 


Chamnan  PEEKmsTpresiding].  I  cannot  refrain  from  compliment- 
ing the  gentleman.  Wi  cannot  yna  this  battle  starting  at  the  tip  pt 
the  iceberg,  just  as  you^fire  so  c\early  stating;  today.  We  have  got  to 
reach  down.  The  National  Science  Foundation^was  created  for  top 
level  research,  and  it  has  done  'a  wonderful  job.  But  still,  we  have 
got  to  bring  science  into  the  classrooms  where  w©  have  disadvan- 
taged youngsters  and  let  all  young  people  have  the  opportumty  to 
study  these  areas.  Some  of  these  students  may  make  great  scien- 
tists, but  we  havet  not  given  them  the  exposure. 
Go  ahead,  George.  Excuse  me.  ^  . 

Mr.  BttowN.  Thank  you  for  that  commenti  Mr.  Chairman.  , 
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What  I  seek  to  emphasize  in  my -statement—and  I  will  go  . 
through  it  quiqkly — is  tne  need  for  a  cooperative  approach  to  this 
in  which  we  utilize  all  of  our  resources  to  create  that  posture  of - 
-leadership  which  this  country  so  badly  needs.  , 

lam  on  the  Science tUpmmittee  today.  I  am  concerned  about  the 
support  that  is  directed  to  science  ana  science  education,  through 
that  committee.  I  am  also  on  the  Agriculture  Committee  and  I 
chair  the  subcommittee  that  deals  with  agriculturaji  research,  with 
agricultural  education  and  ^  extension.  I  am  Qoncerned  about  the  , 
quality  of  that  activity,  also,  and  will  be  working  intensively  to 
insure  that  we  upgrade  and  improve  the  level  of  knowledge,  trains 
ing,  education  available  to  the";  rural  population  of  this  country. 

But  again,  I  emphasize  that\we  have  to  look  at  this  picture  as  a 
whole,  what  is  good  for  the  countiy  and  how  weVcan  work  together 
in  achieving -that,  and  I  kriow  we  nave  the  capability  of  doing  that 
here  in  the  Congress.  ►       '  .  « 

When  we  talk  about  the  crisis  in  mathematics  and  science  educa- 
tion, I  think  the  underlying  concern  is  that  we  have  not  been  prop-- 
^rly  training  and  educating  the  American  public  and  workforce  for 
life  in  a  technological' economy  and  society.  As  President  Reagan 
pointed  out  in  His  State  of  the  Union  address,  the  education  and 
training  needs  of  our  society  are  changing  as  we  move  to  an  econo- 
my based  more  heavily  on  services  and  information.  While  im- 
proved mathematics  and  science  education  is  an  important  first 
step  in  meeting  these  new  educatidnal  needs,  the  real  need,  is  for 
improving  our  national  technological  literacy.  In  other  words,' 
we  re  talking  about  changes  that  involve  the  whole  society. 

Technological  literacy  refers  to  the  foundation  of  skills  required 
for  living  and  working  productively  and  humanely  in  a'  technologi: 
cal  age..  One  of  the  important  skills  required  to  be  technologically 
literate  is  the  ability  to  use  and  control  new  technolories,  ^uch  as 
computers  and  word  processors.  This  requirement  applies  not  only 
to  those  who  are  students  today,  but  also  to  adults  and  even  to 
Members  of  Congress.     ,  ^       <^  / 

OuPtcmldren  are  pur  iFuture,  but  adults  will  provide  the  transi- 
tion to  the  technological  society!  Even  more  impertant  than  the, 
ability  to  use  or  program  one  of  today's  computers  is  the  ability  to 
continue  learning  and  adapting  throughout  one's  life.  As  the  rate 
at  which  new  technologies  are  introduced  continues  to  accelerate, 
the  high,  technologies  of  today  will  be"  replaced  by  even  higher  tech- 
nologies of  tomorrow.  Therefore,  we  need  to  concentrate  on  creat- 
ing a  foundation  of  skills  upon  which  more  specific  training  needs 
can  be  built.  ^ 

The  education  and  training  needs  of  our  adult  population  are 
critical.  Thia  reminds  iqae,  Mr.  Chairman,  that  the  first  bilLthat  L 
think  r  introduced  in  that  88th  Congress  20  years  ago  dealt  with 
adult  education,  and  I  know  that  was  in  part  inspireid  by  the  work 
which  you  had  Been  doing  even  theix  in  that  field.  I  think  we  need  . 
to  continue  to  maintain  our  interest  in  that.  *  '  / 

These  are  the  people  jamming  unemployment  offices  and  being 
left  behind' as  our  economy  Bhi£ta.4tscourse.  It  is  a  matter  of  the 
highest  national  priority  to  help  theseTpec^te  find  a  place  in  a  soci- 
ety which  demands  new  skills.  It  is  also  critical  that  we  be  aware 
of  the  potential  foH^hese  new  technologies  to  further  divide  society. 


Those  who  cannQt  cope  with  our  current  society  will  be  left  even 
further  behind.iuiless  we  make  up  for  our  past  inade4u(^cie8  in  edu- 
cation and  training.  '  _ 

Xhe  other  important  skill  required  of  a  literate  perapn  m  a  tech- 
nolbgical'spciety^iis  the  ability  to  proce^/  organize  and  use  informa- 
tion. As  we  enter  the  ^o-called  infonnatioia  age,  ^e  are  in  danger  of 
being  drowned  in  a  sea  of  paper  and  computer  printouts.  We  in  the 
Ck)n^e8s  could  be  used  as  a  case  study  of  that  problem.  .  •  ,  ^ 

It  is  an  especially  acute  problem^  in  democratic  system  suci^as 
ours.  CJitizens  must  kiiow  where  to  go  to  get  information,*  how-to 
select  fepm  all  the  information  available,  and  how  to  use  that  mfor- 
/^^S^nto  make  democratic  decisions.  Many  of  the  decision?  they 
will  be  asked  to  make  will  require  an  understanding  of  science  and 
technology.'  ,    ,  , 

.  I  think  we  need  to  look  at  today's  problem  in  the  more  compre- 
hensive framework  of  a  total  technological  literacy  for,  the  public  of 
tfiis  country.  lif  we  adopt  this  overall  approach,  rather  than  think- 
ing about  just  mathematics  and  science  education,  I  think  several 
more  points  become  obvious.  Clearly,  we  need  to  tackle  the  prob- 
lem at  a  number  of  different  levels,  from  elementary  school  educay 
tion  through  adult  education  and  retraining  and  through  the  uni- 
versities. It  is  alsq  clear  that  innovative  curriculimM  and  new  edu- 
cational structure  may  be  needed.  Although  directing  most  of  our 
energy  toward  science  and  mathematics  education  do^  serye  as  a/ 
stopgap  measure  for  the  immediate  emergency,  it  will  nbt-*pe  a 
complete  long-term  solution.  As  part  of  our  response  to  the  emerg- 
ing national  consensus  ion  mathematics  and  science  education 
needs,<^hich  was  i*eflected  in  the  President's  state  of  the  Union 
message,  we  can  use  this^opportunity  to  b^in  a  larger  ^i^te  on 
education  and  the  future  of  our  country.  . 

The  magnitude  and  urgency  of  the  problem  is  something  that  we 
can  probably  all"  agree  on.  Tlie  primary  issue  for  Congress  to  dis- 
cuss is  determining  the  proper  Federal  role.  I  think  the  Federal 
Government,  aisJ  have  indicated  before,  ^.Jia^' an  important  leader- 
ship role  to  play  in  this  field.  It  involves  mor§  thaA  just  distribatr 
ing  money  to  local  school  districts  and  colleges,  although  OTOvidii^, 
these  supplementary  funds  is  critically  important  today.  The  Fed- 
*  eral  Government  should  support  educational  research  and  curricu-^ 
lum  development  to  improve  the  teaching  in 'this  field.  The  Fed^^^al . 
Government  can  support  and  reward  models  of  excellence,  whether 
they  be  outstanding  teachers,'outstanding  curripui^ar  programs,  or 
outstanding  schools.  The  lessons  learned  from  Qiese  models  of  ex- 
cellence wUl  benefit  each  student,  teacher,  and  schoil  in  the  Coun- 
try. The  National  Science  Foundation  has  in  the  past  supported 
these  types  of  programs,  and  I  think  NSF  can  continue  to  have  a 
role  in  this  part  of  the  need  that  we  face.  /   ^  J  ;  :  . 

The  most  crucial  part  of  the  Federal  roje  is  to  ibrmg  together  and 
encourage  linkages  between  all  the  segments  ^pfc  our  society  that 
should  be  concerned  about  the  science  education  problem.  A  part- 
nership approach,  involving  industries,  universities,  lc«al  schools, 
and  parents  is  the  only  effective  long-term  solution.  Cooperation 
and  resource' shfiuring  between  these  various  ^oups  can  help^to 
solve  some  of  the  problems  caused  by  such  things  as  obsolete  in- 
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strumentation  and  by  the  pay  differential  between  the  schools  and 
industry,  whether  at  Uie  secondary  level  or  in  engineering  colleges. 

Finally,  the  Federal  Government  should  insure  that  programs 
begun  now  in  respK)nse  to  a  surge  in  public  interest  will  be  main- 
tained over  time,  and  I  should  also  add  that  they  should  be  dis- 
seminated widely  throughout  our  society.  I  hope  that  we  can  do  a 
better  job  in  sustaining  the  effort  than  we  did  in  the  years  follow- 
ing the  Sputnik  uj^rpar  of  20  years  ago.  ^ 

In  1959,  the  Cpnimittee  on  Science  and  Astronautics,  as  it  was 
called  then,  held  hearings  very  similar  to  those  we  are  holding 
today.  The  Committee  on  Education  and  Laoor,  of  course,  was  also 
holding  many  hearings  at  that  time  while  working  on  the  National 
Defense^  Education  Act.  In  looking  b^rok  through  those  Science 
Committee  hearings,  I  came  across^^ti  qu^  which  I  think  has 
even  more  relevance  today  than  i^aid  in  1959  when  it  was  quoted, 
an,d  more  than  it  did  in  1916  when  it  was  first  said  by  Alfred  North 
Whitehead — and  I  quote  the  statement  he  made  then:  . 

In  the  condi^ons  of  modern  life,  the  njle  is  absolute:  The  race  which  does  not 
value  trained  intelligence  is  doomed.  Not  all  your  heroism,  not  all  your  social^ 
charm,  not  all  your  w^t,  not  all  your  victories  on  land  or  at  sea,  .can  move  back  the' 
finger  of  fate.  Today  we  maintain  ourselves.  Tomorrow  science  will  have  moved  for- 
ward yet  one  more  step,  and  there  will  be  no  appeal  from  the  judgment  which  will 
then  be' pronounced  on  the  uneducated. 

One  additional  thing,  Mr.  Chairman.  I  was  looking  back  over 
some  of  the  hearings  in  the  Science  and  Technology  Committee, 
and  I  would  like  to  include  in  the  record  at  this  point  a  couple  of 
pages  devotfei  to.  the„  exploration  of  this  problem  in  the  committee 
report,  in  the  97th  Congress  2  years  ago.  It  has  an  excellent  discus- 
sion of  this  field  and  the  need  for  creating  some  of  these  linkages 
that  I  have  described. 'I  would  like  to  submit  that  portion  for  the 
fecord. 

Mr.  Chairman,  I  look  forward  to  working  with  you  cooperatively 
in  meeting  this  challenge  and  helping  to  create  a  sense  of  urgency 
about  meeting  this  problem  within  the  entire  Congress. 

Thank  you  very  much. 

[Prepared  statement  of  Hon.  George  Brown  follows:] 

Prepared  Statement  of  Hon.  George  E.  Brown,  Jr.,  a  Representative  in 
Congress  From  the  State  of  Caufornia' 

Mr.  Chairman,  J[  want  to  tHank  you  and  Chairman  Perkins  for  allowing  me  to  tes- 
tify before  your  subcommittee  on  ,this  very  important  subject  of  mathematics  and 
science  education.  I  congratulate  Chairmaii  Perkiria  for  his  efforts  over  the  years  on 
behalf  of  science  education  through  the  National  Defense  Education  Act.  I  have 
good  memories  of  serving  under  the  able  chairmanship  of  Mr.  Perkins  in  the  88th 
Congress  when  we  were  both  Members  of  the  General  Education  Subcommittee  of 
the  Committee  on  Education  and  Labor.  Today,  I  am  serving  on  the  Committee  on 
Science  and  Technology.  We  on  the  Science  Committee  share  your  concern  about  , 
the  state  of  math  and  science  education  in  our  county.  I  am  confident,  and  I  know 
you  share  this  confidence,  that  our  committees  will  be  able  to  work  together  and 
-formulate  an  appropriate  federal  response  to  the  crisis  we  are  now  facing. 
.  Whenever  Congress  is  faced  with  a  subject  that  doesn't  fit  neatly  into  iust  one 
committee's  jurisdiction,  we  are  required  to  look  at  the  issue  from  more  than  one 
perspective.  Although  the  legislative  process  seems  to  be  a  barrier  at  these  times,  it 
can  force  us  to  synthesize  creative  solutions  instead  of  applying  old  solutions  to  new 
problems  and  changed  conditions.  For  this  reason,  I  am  loo  king,  forward  to  working 
with  the  Members  of  this  Committee  and  with  the  Administration  during  the  98th 
Congress.  ^ 
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When  we  talk  about  the  criflis  in  mathematics  and  saence  education.  I  ttjmk  U^e 
underlying  concern  ifl  that  we  have  not  been  properljr  trainuig  and  educatmg  the 
Ameriram^public  and  workforce  for  life  in  a  technological  economy  and  society.  Aa 
^Went  pointed  out  in  his  State  of  the  Union  address,  the  education  and 

n^of  ^  society  are  chanring  a^.  we  move  to  an  economv  based  more 
hS^on  services  and  mfomationTmile  improved  mathematics  an^wnence  edu- 
caSon  is  an  important  first  step  to  meeting  tfiese  new  educational  needs,  the  real 

""^J^tooScStfr^" «f^°  W  foSon  of  skUla  re^uir^  for  living^d 
workSTpSavely^d  humanely  in  a  technologi«l  age  One  of  "npor^t 
"iSKiuired  to  be  technologically  Uterate  is  the  abihty  to  control  new 

twhnologies.  such  as  computers  and  word  processors.  This  «q\i^?Lent  °PPl^esj°°^ 
^yto  thoe4  who  are  stuaenta  toSay.  but'^  to  adults,  incjuiing  Members  of  Con- 
but  adults  wi 
iportant  than 
f  to  continue  1 

life.  As  the  rate  at  wmcn  new  technologies  »»»  ~"r"r~rr~^-J"^<'"f«™nf' 
the  high  technologies^of  today  will  be  replaced  by  even  higher 
row  Therefore,  we  need  to  concentrate  on  creatmg  a  foundation  of  skills  upon 

"SX'^S^d'^gtKf  ouSult  popiilauon  are  critical.  Th'ese  ^« 
the  people  jamming  unemployment  offices  and  being  left  behind  as  our  econorSy 
shK  coirseTls  a  matte?  of  the  highest  national  pry)rity  to  help  these  people 
find  a  place  in  a  society  which  demand  new  skills.  It  is  also  critical  that  we^ 
aware  of  the  potential  for  these  new  technologies  to  further  divide  society  Those 
wh^laSnot  co?«  vdth  our  current  society  will  be  left  even  farther  behind  unless  we 
make  up  for  our  past  inadequacies  in  education  and  training.  ^  .    '  ... 

m  o?her  important  sUIl  required  of  a  Uterate  person  i,j,a  technological  society  is 
the  abiUty  to  process,  organize  and  use  information.  As  our  society  moves  mto  the 
^o^ed  Lforioation  Agl.  we  are  in  danger  of  becoming  browned  m  a  sea  of  paper 
smd^omputer  printouts.  Congress,  as  you  are  all  aware,  could  be  us«Lm  a  case 
study  of  this  problem.  It  is  an  especially  acute  problem  in  a.democrafac  system  such 
as  oils.  Citizens  must  know  yvhere  to  go  for  information  how  to  selert  fn»n  ^ 
information  available,  and  how  to  use  that  information  to  °>^ti^^J°^„,^ii'™ 
Sie  decisions  they  will  be  asked  to  make  will  require  an  understandmg  of  science 

"rtS^eed  to  look  ^t  today's  problem  in  the  more  ?0'°P«*heMive  framew^^^ 
of  technological  Uteracy.  or  education  for  a  technological  society.  U  we  adopt  thw 
oveSl  apF?o^h.  raS>an  thinking  about  just  mathematics  '^l^^T.vt^^ 
tion.  I  thtok  several  points  become  more  obvious.  Nearly.'  we  n^  to  tecUe^^^ 
problem  at  a  number  ^f  diff'erent  levels,  from  elementary  school  eduMfaon  throi^^ 
advdt  .education  and  retraming.  It  is^ako  c  ear  that  irmovafave  cumcula  and  n^ 
Educational  structures  may  be  needed.  Although  directmg  most  <rf  our  ener^ 
toward  science  and  mathematics  education  does  serve  as  V*^^°Sf^^fi^ooMe  t^ 
immfidiate^mergency.  it  will  not  be  a  long-term  solution.  As  Pf^t  of  our  rwwMO  to 
STemeiging  national  consensus  on  mathematics  and  science  education  n^.  we 
ran  use  tfiiTopportunity  to  begin  a  larger  debate  on  education  and  the  future  of  our 

"'m'^'agnitude  and  urgency  of  the  problem  is  something  that  we^cMi  F«x*aW^^ 
agr^  onTThe  primary  iJue  for  Congress  to  discuss  is  determuune  the  proper  feder- 
-  Ke  I  think^tSderal  government  has  aiv.mi,»rtent  leaders^  rjf  to  play  m 
^ence  education.  It  involvS  more  than  just  distributing  ""P/yte  local  school  d^ 
tricta  and  coUeges.  although  providing^supplementary  funds  is  ^erjr  mMrtMt  I^^^ 
federal  goverm^ent  shouTd  support  educational  research  and  cumcul urn  devd^^ 
ment  to  improve  the  teaching  of  science,  mathematics  and  techno!^.  Tlie  Wier^ 
government  can  support  and  reward  models  of  «ceUence  whethg-  they  bel  out^ 
ftending  teachers,  outatanding  curricular  programs.  ""tetandingkhools.  T^iMe^ 
sotS  l^ed  from  these  Ss  of  excellence  will  benefit  each  st"d«^t;  *f ''^'^^  ^^f^ 
school  in  the  country.  The  National  Science  Foundation  (NSF)  has.  m  the  past,  aup- 
Kted  M  <wS.rf programs,  and  I  think  NSF  can  continue  to  serve  an  unportant 

■^Thlf  m'iteS^  part  of  the  federal  role  is  to  bring  tos^ther  and  en 
ages  bet^n  aU  the  segments  of  oV  society  that  *buTd  be^'=?P<»'?^°^Vt  th^^ 
sfience  education  problem.  A  partnership  approach. ^nvolvmg  in'\Hst"X™3n 
ties,  local  schools.  Md  parents  is  the  only  efiktive  long-term  solution,  f^^^f^ 
and  resource^haring  between  these  various  groups  can  help  to  solve  sorfie  U  the 
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problems  caused  by  obsolete  instrumentation  and  by  the  pay  differential  between 
academia  and  industry,  whether  at  the  secondary  school  level  or  in  engineering  col- 
leges: 

^  Finally,  the  federal  government  should  "ensure  that  programs  begun  now  in  re- 
sponse  to  a  surge  in  public  interest  will  be  maintained  over  time.  I  hope  that  we  can 
do  a  better  job  in  sustaining  the  effort  than  we  did  in  th^  years  following  the  Sput- 
nik uproar. 

In  1959,  the  Committee  on  Science  and  Astronautics  (as  it  was  called  then),  held 
hearings  very  similar  to  those  we  are  holding  today.  ThevCommittee  on  Education 
and  Labor,  of  course,  was  also  holding' manv  hearings  at  that  time  while  working  on 
the  National  Defense  ^ucation  Act.  In  lookingHback  through  those  Science  Commit- 
tee hearihgs,  I  came  across  a  quotation  which  I  think  has  even  more  relevance  • 
today  than  it  did  in  1959  when  it  was  quoted  and  more  than  it  did  in  1916  when  it 
was  said  by  Alfred  North  Whitehead.  Wliitehead  said:  ^ 

"In  the  conditions  of  modem  life,  the  ixHe  is  absolute:  The  race  which  does  not 
value  trained  intelligence  is  doomed.  Not  till  your  heroism,  not  all  your  social  * 
charm,  not  all  your  wit,  not  all  your  victories  on  land  or  at  sea,  can  move  back  the 
finger  of  fate.  Today  we  maintain  ourselves.  Tomorrow  science  will  have  moved  for- 
ward yet  one  more  step,  and  there  will  be  ho  appeal  from  the  judgment  which  will 
then  bepronounced  on  the  uneducated." 

Mr.  Chairman,  I  look  forward  to  working  together  in  meeting  this  challenge.  I 
thank  you  again  for  the  opportunity  to  testify^this  morning. 


'   -  [97th  Congress,  let  Seaaion,  Report  No.  97-34] 

Authorizing  Appropriations  to  the  National  Science  Foundation 
n.  VIEWS  ON  programs  and  poucies 

L  Science  and  engineering  edu<^a Hon 

,  The  committee  is  strongly  concerned  with  the  present  state  of  science  and  engi- 
neering training  at  all  levels  within  the  nation's  educational  system.  The  need  for 
engineers  and  experta  in  certain  other  scientific  disciplu^  has  reached  crisis  pro- 
portions on  a  national  scale.  Maintaining  technical  skills  and  science  understanding 
m  the  nonspecialist  public  is  also  crucicd  to  our^nation's  competitiveness  and  good 
judgment  in  a  technical -industrial  world.  It  is  the  committee's  view  thatlhe  Science 
Foundation  plays  an  instrumental  role  in  establishing  priorities  and  providing  key 
catalytic  programs  to  address  the  problems  in  this  area.  The  Foundation  is  both  au- 
thorized and  required  by  its  enabling  statute  to  strengthen  sci^entific  and  engineer- 
ing education  at  all  levels.  Any  change  in  that  basic  policy  should  be  accompanied 
by  appropriate  Congressional  action  and  deliberation  and  not  through  bureaucratic 
expediency.  The  Comjtnittee  strongly  feels  that  the  reasons  for,  the  Foundation's  • 
charter  in  science  ai^d  engrineering  education  remain  valid  and  that  adequate  fund-  , 
ing  for  science  and  engineering  education  must  continue. 

While  recognizing  the  neea  for  budgetary  stringencv  in  Federal  spending,  the 
coAmittee  feels  that  the  elimination  of  the  Science  and  Engineering  Education  Di- 
rectorate as  proposed  by  the  Administration  is  unwise  and  unwarranted.  It  is  the 
committee'  view  that  the  Directorate  should  be  entirely  reorganized  to  address  ^ 
areas  of  highers  priority  and  to  provide  for  efi'ecti^e  flexibility  in  allocating  funds 
made  available  in  this  legislation.  Though  such  funding  is  at  a  much  reduc^  level 
from  current  spending  levels,  it  is  expected  that  reorganization  and  consolidation  of 
certain  programs  will  allow  for  the  priority  problem  areas  to  be  addressed  at  ap- 
proximately the  same  level.  It  is  not  the  Committee's  intent  that  such  reduction  in- 
dicate lack  of  support  for.  the .  Foundation's  science  and  engineering  education  pro- 
grams. Rather,  it  is  intended  that  the  reorganization  ^d  ftinding  flexibility  open 
the  way  for  renewed  emphasis  and  creativity  in  allotting  ^  resources  to  this  area 
critical  to  national  welfare  and  security.  In  forming  Tts  own  view  of  the  future  of  . 
this  Directorate,  the  Committee  will  rely  heavily  on  the  judgment  of  the  foundation 
management  as  well  as  National  Scieii^^e  Board  recommendations  derived  from  an 
orderly  analysis  of  oim^^iisational  alternatives  and  opportupities. 

Discussion  i  . 

A  combination  of  circunvgtances  has  brought  the  national  level  of  engineering  fiind 
cer^in  areas  of  science  education  to  a  crisis  state  that  will  continue  to'worsen 
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unless  Btron«  and  immediate  measures  are  taken.  The  following  sUtistics  noted  at 
the  hea^ngB  outline  some  of  the  parameters  of  the  problems:  k«v„„  J 

1.  Only  onoHjixth  of  secondary  school  studente  take  science  or  math  beyond  the 

^2^*(Sw*one.third  of  the  Nation's  17,000  schoohdistricts  require  more  than  one 
year  of  mathematics  or  sciences.  Meanwhile,  admission  standard^ to  colleges  and 
universities  have  declined.  .     v  •  j  *i. 

3  There  are  40  percent  more  undergraduate  studente  m  eitg*a^nng  today  than 
10  years  ago.  There  is  correspondingly  10  percent  fewer  faculty.  ' 

I  Laboratory,  instructional,  and  research  equioment  has  degraded  to  the  point  of 
obsolescence,  mid  comoetitiveness  with  the  teaching  standards  m  Japan.  Western 
Europe,  and  even  the  Soviet  Union  has  eroded.  i 

5.  iTis  estimated  that  $l-'$2  billion  is  necessary  to,  remedy  only  the  instructional 

^e^^^eUk^^ly^^  particularly  in  such  fields  as  computer  sciences,  have  a^ 

tracted  qualified  faculty  away  from  the  universities  and  into  industry  thus  decrei^- 
ing  both  the  quality  and  thfe  quantffy  of  potential  new  faculty  entering  ^^aduate 

7  The  Soviete.  as  well  as  nations  such  as  Japan,  West  Germany,  and  others,  are 
accelerating  all  of^  their  science  and  engineering  programs  The  Soviete  are  also 
turning  out  over  J  million  technical  specialiste  from  secondary  schools  annually. 
The  United  States.has  no  comparable  program.  ,  ,  j 

As  noted  in  testimony,  a  high  level  of  performance  of  the  scientific  and  engineer- 
ing professions  is  essential  for  our  continued' industrial  vitahtv  and  for^our  national 
defense  The  quality  of  life  and  the  economic  well-being  of  the  counti7  depend  on 
many  factors  but  they  cannot  be  maintained,  much  less  improved,  without  an  ever 
increasing  U.S.  engineering  and  scientific  competence.  ^  «  f  „f  TM„rofJnn 

A  recent  survey  of  all  Federal  programs,  including  the  Department  of  Education 
and  the  National  Institutes  of  Health  shows  only  $37  million  for^any  support^of  en- 
gineering education.  Most  of  these  programs  address  only  special  concerns,  su^  as 
bio-medical  engineering  or  marine  engineering  for  the  merchant  marine  otficer 
cadfete  program.  Only  the  Foundation  supporte  broad,  comprehensive  engineering 
education  programs.  The  same  is  true  of  basic  science  education  where  the  Founda- 
tion's current  effort  approaches  more  than  one-third  of  the  estimates  avai  f  Die.  As 
well,  the  Foundation  supporte  better  than  60  percent  of  all  Federal  precollege  sci- 

'  ^^Ini^l^^du^^  history,  the  Foundation  was  reluctant  to  take  the  lead 

national  role  in  wience  and  engineering  education.  Yet.  these  programs  were -found 
to  be  necessary  in  order  to  promote  the  high  quality  of  science  and  engineering  that 
is  the  basis  of  the  Foundation's  research  responsibilities.  In  the  past  the  Congress 
has  added  subelemente  to  the  programs  which,  while  important  m  addressmg  specif- 
ic concerns,  complicated  the  flexiWe  and  efficient  management  of  the  overall  goals 
of  ?he  d&raTsuch  sube^  have  also  m^de  it  dTfTicult  to  redirect  r^ources 

as  priorities  and  concerns  have  shifted.  Thus,  a  reorganmtion  would  allow  for 
greater  flexibihty  m  addressing  areas  of  greatest  concern  while  providing  the  most 
effective  means  of  allocating  funds  made  available  for  this  program. 

Consultation  with  various  experte  as  well  Ss  testimony  ^^^ived  on  the  problem 
indicates  that  reorganization  should  focus  on  the  entire  range  of  education  to  m- 
dud^  pr^ollege  science  education-* undercraduate-daucation;  graduate  education 
and  general  science  education,  and  technical  htera<y.  i  j  f«n««. 

It  IB  the  view  of  the  committee  that  such' reorganization  should  include  the  follow- 
ing important  elemente:  ■«       i  i 
•Fellowships  and  traineeships  at  the  graduate  level.         ^.    ,    ,   •   *u  «f 

.    .  Instructional  equipment  for  undergraduate  education,  particularly^  in  the  fields  of 

.  ^Tea^^  ti^ni^^ro^  development  of  under  graduate  and  second- 

Etude's?  programs  at  the  pre^llege  level  to  attract  greater  consideration 

by  young  people  of  science  and  engineering  as  a  career,  particularly  women  and  mi- 

"Tol^  development  and  research  aimed  at  information  analysis  and  wllecti^^^ 
well  as  research  and  development  oriented  specifically^  to  practical  solutions  of  prob- 
lems in  education  in  the  sciences  and  engineering,  and     _        r  «^  ^   i  „Ju„,^ 

IVograms  designed  to  nrovide  more  effective  communication  of  general  science 
and  engineering  ideas  to  the  public  at  large.  -«u-  u 

The  cotoittee  behpves  that  there  are  a  number  of  effective  wa vs  in  which  the 
concerns  outlined  above  could  be  adequately  addressed. , An  example  of  onfi  of  the 
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programs  which  the  Committee  feels  has  been  particularly  Buccessful  is  the  resource 
centers  for  science  and  engyieeerii^.  The  centers  are  regional  in  nature  and  focus 
on  a  number  of  concemB  across  the  spectrum  of  science  and  engineering  education, 
including  precollege,  college  and  post-graduate  activities.  These  centers  have  also 
proven  to  be  highly  effective  in  providing  access  to  training  and  careers  in  science 
and  efiffineering  for  minority  and  low  income  students.  The  committee  supports  the 
regional  strategy  used,  which  allows  the  effective  coordination  and  mutual  reiig- 
forcement  of  efibrta  in  the  community,  schools  and  undergraduate  institutions  of  a 
region.-  The  Committee  believes  the  Foundation  should  look  to  continued  emphasis 
on  j>rogram8  such  as  the  resource  centers  taking  particular  ciSHre  in  maintaining  an 
^  equitable  geographical  distributibn  of  such  centers  to  take  adequate  advantage  of 
potential  talent  throughout  the  nation. 

It  is  expected  that  the  Foundation  will  establish  suitable  priorities  using  the 
above  concepts -as  guidelines.  A  final  program  reorganizational  plan  should  be  sub- 
mitted to  Congress  no  la  tec  than  December  1981. 

Chairman  Perkins.  Let  me  compliment  my  colleague  from  Cali- 
fornia for  his  testimony  here  this  morning.  We  worked  together  for 
several  years  before  you  left  the  Houpe  Committee  on  Education 
and  Labor.    .  *  ' 

We  need  the  National  Science  Foundation  to  continue,  perhaps 
x)n  a  much  greater  scale,  the  high  level  research  which  they  have 
done  throughout  the  years;  if  appropriations  permit,  many  more 
higher  educational  institutions  can  be,funded  than  in  the  past.  But 
we  must  .not  forget  the  overall  situation  existing  throughout  the 
United  States.  The  disadvantaged  must  not  be  neglected  in  our  ef- 
forts to  develop  better  scientists  and  mathematicians  and  modern 
foreign  languages. 

'  It  is  my  hope  that  all  of  us  can  get  together,  without  any  friction 
anywhere.  The  only  problem  that  I  see  facing  us,is  the  shortage  of 
funds,  thie  inadequacy  of  the  funding.  That  is  the  big  problem,  a"nd 
it  is  Qur  hope  here  on  the  committee  to  move  this  bill  next  week  if 
we  can  -possibly  do  it. 

I  certainly  want  to  thank  my  colleague  for  coming  here  this 
morning^  Mr.  Simon.  .  ' 

Mr.  Simon.  I  thank  you  for  your. testimony  and  have  just  one 
question.  •  ^  ' 

You  speak  about  the  need  for  a  more  comprehensive  framework 
of  technological  literacy  or  education  for  a  technological  society, 
'  and  you  say  we  need  an  overall  approach  rather  than  thinking 
^about  just  mathematics  and  science  education.  '  ,  " 
"  We're  going  to  probably  be  marking  up  this  bill  within  a  couple 
of  weeks.  As  you  look  at  this  bill,  are  we  moving  in  that  direction, 
or  are  we^if  George  Brown  were  just  to  sit  down  and  write  an 
i<}eal  bill,  how  would^that  compare  with  the  product  that  we  have 
before  us?  * 

Mr.  Brown.  Mn  Simon,  I'm  a  supporter  of  this  bill.  I  think  this 
bill  is  very  badly  needed. 

I  don't  know  that.  I  could^offer  any  suggestions.  I  think  that  if  it 
is  broa<|ened  to  include  the'  foreign  language  emphasis  that  you  in- 
dicate, it  would  be 'a  further  improvement.  But  as  Chairman  Per- 
kins indicates,  the  problem  is  taking  realistic  amounts  of  money 
that  will  be  available  and  spreading  them  in  such  a  way  as  to  get 
.the  maximurii  effect. 

The  thing  that  bothers  me  a  little  bit  is  that  I  don't  think  this 
bill,  bv  itself,  meets  the  whole  problem,  because  it  doesn't  go  far 
enough  in  bringing  about  those  linkages  that  I  referred  to,  where 
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we  have  to  get  these  great  elite  institutions  involved  in  the  process- 
^'of  education.  They  do  not  turn  out  the  teachers,  for  example, 
that  teach  in  the  elementary  schools.  They  may  turn  out  the  ad- 
ministrators who  head  up  the  teachers'  colleges,  but  they  don  t 
turn  out  the  teachers.  We  have  to  put  some  emphasis  on  improving 
the  teachers'  colleges,  the  teachers  themselves  m  high  school  and 
elementary  schools,  and  we  have  to  see  this  as  a  web  m  which 
every  part  has  to  be  given  consideration  cuid  work  together. 
Mr.  Simon.  Thank  you  very  much. 
Chairman  Perkins.  Mr.  Gunderson.  »  .  i 

Mr  GuNDKRSON.  Thank  you,  Mr.  Chairman.  It  is  always  a  privi- 
lege to  work  with  Mr.  Brown.  I  had  the  privilege  of  working  with 
hun  not  only  on  the  Ag  Committee  but  with  his  particular  subcom- 
mittee as  well.  . 

In  reading  over -your  statement,  I  have  one  particular  question. 
You  make  the  statement,  "The  most  crucial  part  of  the  Federal 
role  is  to  bring  together  and  encoUrage  linkages  between  aU  the 
segments  of  our  society  that  should  be  concerned  about  science  edu- 
cation problems."  '  ,  .  ,  ^  i.u  lo 
I  agree.  My  question  is,  how  do  we  legislate  that/  ,  ,  , , 
Mr  Brown.  Mr.  Gunderson,  I  don't  think  we  re  gomg  to  be  aWe 
to  do  that  by  legislation.  But  let  me  say  in  an  optimistic  note  that  I 
think  we're  ahead  of  taany  other  co^ntries,  maybe  most  other 
countries,  in  bringing  about  that  condition  because  we  are  a. democ- 
racy in  which  aU  the  people  are  involved,  and  we  haye  a  multitude, 
a  pluralism,  of  approaches^x)  meetmg  a  problem  like  this.  ^ 

For  example,  today  there  has  been  an  explosion  of  material 
ainij^  at  creating  a  better  understanding  of  science  m  the  mass  ol 
the  public  irt  th&  country,  done  without  Government  prMranw  1 
might  say.  Time  magazine  is  devoting  more  efforts  toward  it.  bci- 
ence  magazine  is  devoting  more  efforts  to  it.  National  Geographic 
is  devoting  more  attention  to  public  education  and  creatmg  an 
.awareness  of  the  significance  of  science.  x  i.u  u 

What  we  have  to  do  is  to  provide  guidance  as  to  the  overall  sig^ 
nificance  of  this  and  its  importance  to  the  national  welfare.  A^id  m 
critical  areas,  where  needs  are  not  bemg  met— and  I  think^this  piii 
addresses  those  critical  need§— we  have  to  give  special ^ttention. 
But  we  do  not  by  olirselves  have  the  total  answef  to  it.  ^ 

Mf.  GuNPKRSON.  I  note  in  going  over  your  statement  that  you 
really  dp  not  make  a  great  deal  of  comment  about  teachers.  You 
get  at  the  supplementary  funds;  you  get  at  the  curriculum,  et 
cetera 

Jn  your  studies,  how  do  you  think  we  best  can  handle  the  prob- 
lem of  maintaining  quality  teacher^in  the  profession? 

Mr.  Brown.  Well,  I  deliberately  didn't  approach  that  question, 
proposing  to  fwus  instead^on  one  or  two  other  saliant  pomts.  But  1. 
do^t  think  I  h^ve  an  answer  to  that.  I  just  finished  yesterday  talk- 
ing to  the  president  of  a  mcgof  teacher  trainmg  college  m  my 
region  about  what  they  are  proposing  to  do  there.  They  are  propos- 
ing a  new  emphasis  on  science,  math,  technological  literacy,  and 
they  are  proposing  to  do  that  >y' supporting  an  upgrading  of  the 
^science  curriculum  in  the  schools.  They  are  proposing  new  and 
more  imaginative  and  innovative  programs  in  the  college  to  attract 
bclifirlpeople  into  the  science  teaching  arena.  They  are  thinking  in 
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terms  of  how  to  .secure  additional  incentives  for.  these  teachers  ■ 

.  when' they  moye  intt?  the  school  system,  where  there  are  no  addi- 

'  tional  incentives  a*  this  point.  But  where  incentives  might  be  ar- 
ranged,, for  example,  by  better  linkj^iges>  the  .poin%:that  I  have  been' 
making,  betwe^.  the  schools  and  lo^  industry,  where  opportuni- 

.  ties  for  axiniiner  jobs  could  be  pi*ovided  for  science  teachers  in  thie 
high  schools  that  would  aljow  them  to  move  back  and  forth,  both 
the  industry  and  the  schoolis^could  benefit  from  that.' 
But  I  think  this  commit^  is  the  proper  place  to  "give  the  \. 

.tailed  consideration  to  that  question  and  to  come  up  with  innoT^- 
tive  solutions.  And  while  I  doubt  if>we  will  completely  solve  thfe 
problem,  we  will  be  making  progress  on  it. 
Mr.-  GuNDERSON.  Thank  you,  Mr.  Chairmaiit. 
-Chairm  '  V 

Mr.  MiuLER.  Thank  ybuj  Mr.  Chairman.'  I  want  to  thtok  you,  Mn 
Brown,  for  your  testimony. 

I  am  delighted  to  see  that  oh  page.  4  you  propose  some  considera- 
tion of  the  National  Science  Foundation  moving  to  the  forefront  in 
an  attempt  to  reward  models  of  excellence,  whether  the^  are  indi- 
vidual teaching  efforts  or  curricula  or  outstanding  schools.  I  have 
been  in  Congress:  8  years  and  in  8  years  I  have  se^n  the  politicians 
take  shots  at  the  National  Science  Foundation.  If' it  hasn't,  it  has 
come  very  close  to  completely  crippling  that  organization,  and  wej^ 
may  be  payinig  ^ome  of  the  price  for  that.  To  the  extent  that  we^ 
have  discouraged  ^research  an  certain  areas  because  we  haven't 
liked  the  way  the  scientists  have  labelied  that  research,  so  we  have 
taken  the  political  response.  . 

But  I  would  hope  we  would  give  consideration  in  both  your  legis- 
lation and  the  legislation  before  this  committee  on  looking  for  ways 

•  that  the  Federal  Government  can,  either  through  the  prestige  of 
the  National  ^Science  Foundation,  or  other  organizations,  to'work 
with  local  business  and  industry  to  reward  people  who  are  doing  an 
excellent;jpb,  to  reward  people  who  aire  interested  in  advancing  in 
terms  of  their  teaching  abilities^  so  that  ' we  can  in  the  most  imme^ 

.  diate  fasMon  possible  get  thesePj)eople^  t  necessary  ex- 

perience or  tivaininj^  because  the  cliil  already  in  the 

schools.  We  are  not  holding  up  this  population  waiting  to  get  this 
supertrained  group  of  teachers.  .Tliey  ;ar^^  progressing 
on  a  year-by-year  basis.  I  would  hope  ^Hat  we  \vould  fasfu^  in  this 
legislation  on  some  kind  of  matbmng  basis  contributions  by  local 

V  government,  public  entities,  thi^  J^ederal  and  perhaps 

ihdustry,  so  that  we  could  make^^ardumme^  for  an  inter- 

ested and;  well^rainedjte  could  bring 

back  to  that  claissrbom,  back  and  let  it  rub  off  on  * 

another  100  6r  150  students  duriiig  that  year,  and  we  cculd  start 
building  on  the  successes  and  give  teachers  who  are  willing  to.  put 
in  the  additional  wo^;k. and  tiine  the  tolowledge  that  they,  very  pos- 
sibly can  be  riew^^d^d  because  I  dbh't  rthiiik  that 

.  exists  in  our  sdhipoi;%stems  today  becaus      aU  the  financi^^^^^ 
lems  that  we're  all  so  aware  of: 

.  I  would  hope  that  the  National  Science  Foundation,  that  we 
could  work  out  a  way  that  they  could  move  to  the  forefront  in  that 
■;'  effort.  ■  ■         .'     '  'V 


Mr.  Brown.  I  think  that  might  be  a  reasonable  aUocation  of 
roles.  The  trouble  with  a  focus  exclusively  upon  excellence  is  that  . 
it  sometimes  leads,  in  the  normal  human  way,  to  the  creation  ot 
what  you  might  caU  eUtism,  which  requires  that  we  give  the  focus 
that  Chirman  Perkins  has  to  making  sure'  that  we  don  t  let  the  ' 
neediest  be  sacrified  because  we  are  trying^to  encourage  the  ye^ 
highest  quaUty.  We  need  to  do  both.  In  fact,  it  is  the  accomplish- 
ments of  the  geniuses  of  our  society,  those  who  are  most  qualified, 
that  frequentiy  inspires  and  stunulates  those  in,  say,  the  elemen- 
tary schools  to  a  career  in  the  field  of  that  genius.  ^ 

I  have  an  interesting  example  of  this.  In  Cahfoniia-;-and  you 
may  be  well  aware  of  this— the.  university  system  is  looking  for  an 
outstanding  global-class  science  project  that  they  can  support  them- 
selves withoSt  Federal  aid.  The  thing  that  they  have  set  on  is  to 
build  the  world's  finest  ground-based  telescope,  a  lO^meter  tele- 
scope, twice  as  large  as  any  that  exists  m  ttie  world  today,  and  to 
capitalize  on  that  and  the  high  quahty  of  astronomers  already, 
there  to  inspire  in  California  a  new  interest  m  the  significance  ot 
that  grandest  of  the  sciences,  astronomy,  which  explores  the  outer- 
most reaches  of  the  universe.  .        ;  .  .  i. 

Now.  that  could  do  a  great  deal  to  stunulate  an  mterest  amongst 
the  children  of  California  in  a  career  iii  scife^  or  technology, 
while  at  the  same  time  promoting  the  finest  sci&ice  research  that 
exists  anywhere  in  the  world.  .  '  .  .  ,  .  ,  #l  t  *  it,* 
uMr.  MnxEK.  Lest  my  remarp  'nOt  be  mismterpreted,  wHfen  1  talk 
'  about  rewarding  excellence,  I  would  hope  that^we  would  have  the 
abiUty  to  reawnize  excellence  in  fourth  and  fifth  grade  math 
teachers  and  in  reading  teacheiSwho  are  bmlding  the  foundation, 
so  that  the  children^  be  able  to  read;  so  they  can  exercise  their 
options  to  go  into  astronomy  or  physics  or  advanced  mathematics, 
whatever  it  is,  and  that  we  will  understand  that  they  are_^a  ve^, 
very  unportant  part  of  that  component,  not  simply  rew^rduig  the 
eUte  researchers  of  our  society,  but  recogniang  the  role  that  these 
individuals  play  hopefiilly  so  that  they  will  then  .recognize  m  a 
manner  of  self-esteem  and  importanfle  the  role  that  they  ptoy  m 
the  so-caUed  new  technical  society,  that  they,  m  effect,  provide  the 
launching  pad  for  these  young  people.  ,        i.    j  -  „ 

But  it?  is  a  matter  of  providing  the  esteem  and  the  standing  in 
the  community,  and  I  think  that  comes  through  r«50gmtion  of  the 
daily  task  that  they  have  in  that  classroom.  I  would  just  encourage 
that  kind  of  joint  effort  that  I  know  is  bemg,  tned  m  CaMorma 
with  industry  and  local  school  districts. 

Chairman  Perkins.  Mr.  Craig. 

Mr.  Craig;  Thank  you  very  much,  Mr.  Chauinan. 

Mr.  Brown,  I  appreciated  your  testunony.  I  guess  one  question 
that  concerns  me,  as  we  head  in  this  du-edtion  toward  assistmg  m 
the  areji  of  math  and  science  and  hopefully  fiirthering  that  cause, 
is  the  construction  of  this  particular  piece  of  Illation  followmg 
along  the  old  NDEA  funding  formula  base.  My  concern— and  1 
tMnk  it  lends  itself  to  some  of  your  statemente— is  the  act  can  be,  1 
think,  characterized  as  relatively  untergeted.  ■        .  _ 

Do  you  see  the  need  to  target,  if  we  are  to  bring  about  some 
deeree  of  specialization?  In  a  -Umited  funding  situation,  where  do 
we  target  first,  let's  say  in  the  first  2  to  3  years?  Are  we  gomg  to  go 
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aftJer  educators  specifically  in  training  programs,  or  are  we  going  to 
bi-oaden  the  tase  and  dilute  the  general  effect  of  the  funding  that 
,njay  come  in  this?  ^  , 

Mr.  Brown.  Well,  Fm  not  sure  I  have  a 'very  good  answer  to 
that:  The  total  amount  of  money  involved  in  this  bill  is  really  not 
very  large  compared  to  the  education  budget  of  this  toudtry.  In 
effect,  jto  pass  a  bill  of  #iis  sort  focusing  just  on  science  and  math 
education  is  almost  symbolic  more  than  anything  else.  It  indicates 
a  congressional  concern,  and  as  the  President  jindicated,  a  Presiden- 
tial concern,  in  his  state  of  the  Union  message,  for  improvement 
here.  What  we  have  to  hope  for  is  that  at  the  local  school  board 
level  and  at  the  State  level  this  will  encourage  some  of  the  target- 
ing needed  to  meet  the  partictilar  needs  of  that  State  or  that  school 
district. 

In  one  situation  it  may  be  that  they  need  targeting  on,  we  will 
say,  educational  equipment,  laboratory  equipment  or  something  of 
that  sort.  In /mother  it  may  be  a  shortage  of  adequately  trained 
teatbars.  They  may  be  using  uncertified  math  ort  science  teachers.  I 
think  it  is  lip  to  the  local  school  board  and  to  the  State  to  deter-i 
mine  what  the  targets  are  in  that  State,  even  perhaps  what  area  of 
science  it  must  focus  on  that  meets  the  needs  of  the  people  of  that 
Slate.  So  you  run  into  that  problem  in  trying  to  detine  a  specific 
focus  at  the  national  level,  and  I  think  I  would  prefer  to  leave  it  in 
a  little  more  general  form  with  the  discretion  to  focus  at  the  local 
level. 

/  Mr.  Craig.  Mr.  Brown,  don't  we  run  the  risk,  though,  of  sprin- 
/  kling  some  money  across  the  education  system  of  this  country  ?  I 
would  have  to  agree  it  relates  to  the  total  scope  of  education  in  this 
country  and  what  we  may  be  after,  but  this  is  a  smaller  amount 
than  some  would  like  to  see.  Don't  we  run  the  risk  of  just  sprin- 
kling money  and  accomplishing  veiy  little  and,  a  couple  of  years 
down  the  road  after  upwards  of  a  bUlion  or  better  is  spent,  saying 
"Now  where  are  we"  and  "We've  got  a  piece  of  equipment  here 
that  is  better  and  a  piece  of  equipment  there  that's  better,  and  an 
educator  here  or  there;"  but  in  the  general  thrust  we  have  not  ef- 
fectively lifted  the  level  or  the  quality  of  science  and  math  educa- 
tion as  we  were  hoping  to  do? 

Mr.  Browi^.  Yes,  you  do  run  into  that  problem.  In  looking  spe- 
cifically at  the  bill,  which  allocates  $50  million  to  five  different  pro- 
grams for  postsecondary  education,  you  take  $50  million  and  divide 
it  up  amongst  five  programs,  and  spread  it  out  over  the  entire 
country,  you  have  nothing  but  driblets.  There  is  really  nothing  to 
sustain  there,  even  though  each  of  the  five  programs,  in  itself,  is  a 
valuable  program. 

I'm  concerned  about  that,  but  I  don't  know  how,  in  these  times  of 
stringent  economies,  we're  going  to  be  able  to  resolve  it.  If  we  go 
this  route,  we  have  to  look  at  these  splintered  programs  as  proto- 
t3rpe8.  We  have  to  choose  and  make  each  of  them,  a  demonstration 
and  hope  that  it  will  spread  with  local. support,  or  State  support. 
Otherwise,  you're  quite  correct,  when  this  program  funding  ends, 
the  programs  will  probably  end. 

Mr.  Craig.  Thank  you  very  much. 

Thank  you,  Mr.  Chairman.  . 

Chairman  Perkins.  Mr.  Kildee. 
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Mr.  KiLDKE.'  I  wtot  to  thank  Congressman  Brown  for  his  testuno- 
hy  and  his  leadershij)  in  this  field.  I  have  no  questions  at  this  tune. 
Chaihnan  PEteiNS.  Mr.  Petri   .       '        ^     -  -  ^ 
Mr.  Petri.  No  questions.  .        ^  -    ■  * 

Chairman  Perkins.  Mr.  Bartlett  from  Texas.  Any  questions,  Mr. 

Barlett?  v,  - 

Mr.  Bartlbit.  No.  ,     ^  ^  t 

Chairman  Perkins.  Let  me  ask  you  a  question,  Mr.  Brown.  I  un- 
derstand the  administration  is  still  up  in  the  air  as  to  whether  to 
target  the  fUnds  toward  developing  math  and  science  teachers  or  to 
give  the  States  block  grants.  Yesterday  the  White  House  was  favor- 
mg  the  block  grant  approach,  and  then  made  a  ISOHlegree  turn 
from  what  I  understand.  .  _    _        •  .  .  i.  n  •  ^ 

We' have  here  $300  million  for  1984,  and  the  President  is  talking 
about  $50  million.  Over  in  the  Senate,  the  leaders  over  there,  even 
the  Republican  leaders,  are  up  to  $251  million.  So  we  axe  m  the 
ball  park  here  with  $300  million,  which  is  very  Imuted.  If  we  had 
ample  funds,  we  would  not  have  this  problem.  j 

But  I'm  asking  you  if  you  are  recommending  that  we  expand  tne 
focus  to  include  the  technology  education,  but  still  leave  the  hniit- 
ed  amoimt  of  funds  the  same  that  I  referred  to?     ^  ^  ^ 

Mr  Brown.  I'm  not  sure  I  understand  the  final  thrust  of  your 
question,  Mr.  Chairmaii.  Is  it  is  this  an  adequate  amount  to  mclude 
technology  education?  ^  .  \ 

Chairman  Perkins.  Yes,  to  add  that  on.         -  /  , 

Mr  Brown.  Well,  in  my  opinion,  no.  I  don  t  thmk  this  is  an  ade- 
quate amount.  You  know  as  well  as  I  do  that  10  tunes  this  amount 
of  money  could  be  easily  used  to  meet  the  educational  needs  ot  thw 
country,  in  the  overall  or  even  in  the  science  and  engineering  field. 
I  perceive  this  as  an  indication  of  congressional  priorities  more 
than  anything  else,  or  national  priorities,  not  as  a  solution  to  the 
education  problem  or  the  science  education  problem. 

Chairman  Perkins.  Let  me  thank  you  very  much  for  your  testi- 
mony. It  has  been  most  helpful. 

Mr.  BROWN.  Thank  you,  Mr.  Chairman. 

Chairman  Perkins.  Mr.  Stokes,  did  you  have  a  statement  at  tms 
time,  or  are  you  with  the  panel?  .  ^   ^  ^ 

Mr.  Simon.  He  has  a  witness  that  he  wants  to  mtroduce.  ^ 

Chairman  Perkins.  All  right.  Let  me  call  the  panel  around,  and 
then  I  wiU  let  you  introduce  your  witness..    ^  . 

Stanley  O.  Ikenberry,  president  of  the  Umversity  of  lUuiois; 
Morris  Norfleet,  president  of  Morehead  State  Umversity;  Nolen 
Elliso^,  chancellor  of  Cuyahoga  Commumty^College;  and  Rev.  AVU- 
liam  J.  Byron,  S.J.,  president,  Cathohc  IJmverslty  of  America. 
That's  the  first  paneL  ^     ■  , 

Mr  Stokes,  you  go  ahead  first  and  mtroduce  your  gentleman,  and 
then  we  will  take  them  in  order.  We  are  dielighted  to  welcome  our 
colleague  from  Ohio.  ^     /  ^   .      ^  - 

Mr  Stokes.  Thank  you  very  much,  Ghmnnan  Perkins,  Cbanrman 
Simon,  and  members  of  the  committee.  It  is  always  a  pleasure,  Mr. 
Chairman,  to  have  the  opportunity  and  privilege  of  appeanng 
'before  you  and  this  distinguished  committee.  .      . .  x 

I  have  the  privilege  and  high  honor  this  momu^  of  presenting  to 
this  committee  a  very  distmguished  educator  from  the  city  ot 
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Cleveland,  Ohio.  Dr/Nol6n  Ellison,  who  appears  on  this  panel  ^to 
represent  the  1,200  community  colleges  nationally  and  to  testify  on 
their  behalf  on  this  legislation  before  you,  is  a  very  distinguished 
educator  who  as  chancellor  of  the  Cuyahoga  Community  College  lo- 
cated in  Cleveland,  Ohio,  a  three-campus  institution  now  celebrat- 
ing its  20th  anniversary. 

Mr.  Chairman,  you  would  be  interested  in  knowing  that  Cuya;  ' 
•  hoga  Community  College  has  28,000  credit  students,  $16  per  credit 
hour  tuition,  and  is  open  to  all  persons  in  Cuyahdga  County.  We 
are  proud  of  the  fact  that  it  is  now  the  third  largest  higher  educa- 
tion institution  in  the  State  of  Ohio. 

Under  Dr.  Ellison's  leadership,  this  institution  has  become  rele- 
vant to  the  entire  community;  that  is,  he  has  brought  this  institu- 
tion to  the  community  and  made  the  two  a  part  of  one  another. 

We  are  particularly  proud  of  what  Dr.  Ellison  will  testifjr  about 
this  morning.  Even  though  he  represents  all 'the  community  col- 
leges throughout  the  Nation,  Dr.  Ellison  will  tell  you  about  some-, 
tMng  we  are  very  proud  ofin  Cleveland — the  Cuyahoga  Communi- 
ty College  Center  for  Science  and  Technology.  Dr.  Ellison's  institu- 
tion has  brought  about  a  linkage  between  NASA,  the  Cleveland 
public  school  system,  q^nd  his  institution,  whereby  our  young  people 
are  now  exposed  through  the  Cleveland  public  school  system  to  sat- 
ellite communication  technology,  aerospace  technology,  and  I  un- 
derstand that  they  are  now  planning  a  future  course  that  would 
deal  with  energy  utilization.  . 

This  is  just  a  part  of  the  innovative  approach  that  Dr.  Ellison 
has  brought  to  tMs  institution  and  to  our  city.  I  am  just  delighted 
to  be  here  with  him.  He  is  a  man  who  even  before  coming  to  Cleve- 
land had  distinguished  himself  greatly.  As  you  know,  Nolen  Ellison 
is  a  former  Ail-American  in  basketball,  football,  and  baseball.  But 
beyond  that,  at  31,  he  was  the  youngest  college  president  in  Amer- 
ica—that  was  some  years  ago,  of  course,  too.  [Laughter.] 

It  is  indeed  a  pleasure  and  honor  for  me  to  be  here  with  this 
very  distinguished  educator. 

dhairmari  Perkins.  Let  me  thaiik  you  very  much,  Mr.  Stokes. 
We  will  .defer  the  testimony.  You  don't  have  to  remain,  but  we  ap- 
preciate your  generous' introduction. 

Mr.  Stokes.  Thank  you. 

Chairman  Perkins.  At  this  time  I  want  to  call  on  Mr.  Simon.  . 

Mr.  Simon.  Mr.  Chfdrman,  I  was  just  about  to  tell  Dr.  Ellison 
how  well  represented  he  was  and  what  a  great  diplomat  and  Con- 
gressman he  has,  until  he  got  to  the  point  where  he  said,  "that  was 
some  years  ago,  of  course,  I  knew  that  Lou  Stokes  was  sUpping. 
[Laughter.] 

Chairman  Perkins.  Go  ahead,  Mr.  Simon.  Do  you  want  to  intro- 
duce Dr.  Ikenberry? 

Mr.  Simon.  I  would  be  pleased  to  introduce  Dr.  Ikenberry.  He 
has  not  been  at  tJie  University  of  Illinois  too  long  yet— how  many 
years  now? 

Dr.  Ikenberry.  About  4  years. 

Mr.  Simon.  Four  years.  But  he  has  been  providing  solid,  substan- 
tial leadership,  and  we  are  very  proud  of  Dr.  Ikenberry. 
Chaiiixaan  Perkins.  Go  ahead.  Doctor. 
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'  Dr.  Ikenberry.  Thank  you,  Mr.  Chairman,  Representative 
Simon.  I  am  pleased  to  be  here  today  and  honored  to.  appear  before 
this  committee.  I  speak  with  the  endorsement  of  the  American 
Council  on  Education,  whjch  is  the  large  umbrella  group  of  postsec- 
ondary  education  institutions  in  this  country,  but  also  with  the  en- 
dorsement of  the  Am^ericanl  ;^^  of  Universities,  whiph  is 
cpmprised  of  the  mcgor  re^^arch  universities,  gradual  and 're- 
^^^arch  universities,  in  this  tiountryy  and  the  National  Association  of 
^  State  Universities  and.  I^nd  (JtahLColleges  with  which  I  am  sure 
you  are  also  familiar.           ;  /  / 

I  will  file  a  statement  for  the  record;  but  with  the  permission  of 
the  chairman  I  will  not  re^  that-^ — - 

Chairman  Perkins.  Without  objection,  ,  all  the  prepared  state- 
ments will  be  inserted  in  the  record,  every  one  of  them.    .  ' 

Dr.  Ikenberry  [continuing].  But  I  will  not  take  the  tlmfe  of  the 
^  committee,  with  your  concurrence,  to  read  that  statement.         '  '  ' 

I  would  also  like  to  Submit  for  the  record,  Mr.  Chairman,  a  copy 
of  a  reik)rt  which  I  fpimd  quite  helpful  on  this  topic,  entitled 
^  '"Today's  Problems-Tomorrow's  Crises.  It's  a  report -of  thei  Nation- 
al Science  Board  p^mmission  on  Precollege  Education  in  Math- 
ematics, Science  and  Technology. 

If  I  could  just  read  a  concluding  paragraph  from  Jthat  report,  it 
states  that  ^^Apparentl^,  no  consensus  has  been  re%hdd:  that  the 
future  prosperity  and  mternational  position  of  the  United  States 
de^nd  critically  upon  broader  public  attainment  in  mathematics, 
science,  and  technology.  In  addition,  there  is  no  consensus  that 
high  quality  mathematics,  science;  and  technology  ' education  is  a 
matter  of  national  concern,  transcending  State  and  local  interests 
and  responsibility.^' 

I  hope  those  conclusions,  Mr.  Chairman,  are  too  harsh  or  prema- 
ture, but  I  do  think  they  reflect  a  growing  national  concern  about 
the  status  of  science  and  mathematics  and  instruction  in  technolr 
ogy  in  this  country.  -v 

The  question  remains,  is  there  a  problem,  and  after  having  lis- 
tened only  to  the  brief  testimony  that  has  been  preseAted  before 
this  committee  this  morning— and  I  know  you  have  had  prior  days 
of  testimony— I  would  join  in  support  and  associate  myself  with  the 
testimony  of  those  who  have  gone  earlier,  to  testify  to  the  existence 
of  a  very  severe  problem  in  our  Nation's  schools  and  colleges  at  all 
levels,  in  the  area  of  mathematics,  science  and  technology. 

The  other  question  *is,  does  it  make  a  difference,  does  it  make  a 
difference  in  the  life  of  this  Nation?  I  think  the  answer  to  that  is 
also  unequivocally  yes,  it  makes  a  very  substantial  difference.  Ulti- 
mately, it  could  make  all  the  difference  in  terms  of  the  health  of 
our  economy.  It  has  a  very  direct  bearing,  as  was  stated  (earlier  this 
morning,  on  our  nationsQ  security,  and  ultimately  it  has  a  very 
direct  bearing  on  the  quality  of  life  in  this  coimtry. 

The  recent  assessment  of  the  problem — and  it  is  difficult  to  find 
statistics  that  will  adequately  convey  the  dimensions  of  me  prob- 
;  lem— but  there  was  a  recent  national  assessment  of  educational 
progress  in  this  country  that  showed  that  for  17-yearK)lds  in  the 
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United  .States,  Vhat,  for  example,  88  percept  were  unable  to;  read  a 
thermometer,  that  58  i)ercent  were  unablip  to  find  the  area  of  a 
square  once  one  of  its  sides  was  given.  Eighty-four  percent — and  I 
tried  this  problem  out  on  my  14-year-old  son — 84  percent  were 
unable  to  solve  the  problem  ''6  is  whpt  percentage  of  120." 

While  such  findings  and  others  strongly  surest  that  our  educa- 
tional system  may  not  be  teaching  the  basic  skills  necessary  to  par- 
ticipate successfully jin  this  society  and  the  economy  of  the  present^ 
and  the  future,  there  are  other  signs  that  we  are  not  producing  the 
essential  scientific  and  technical  specialists  that  we  need  in  this 
country.  There  are  many  thousands  of  jobs  even  now  in  the  techni- 
cal areas  that  go  begging,  even  while  this  country  has  unemploy- 
ment at  record  high  levels.  The  number  of  Ph.  D.'s  in  engineering,^ 
for  example,  awarded  in  this  country  to  U.S.  nationals  has  declined 
by  54  percent  since  1972.  The  number  of  baccalaureate,  degree  engi- 
neers produced  by  the  United  States,  for  example,  is  substantially, 
below  that  of  japan.  Japan  produces  twice  the  number  of  eng^eers 
than  the  United  States,  with  one-half  the  population  of  this  coun- 
try. Indeed,  the  United  . States  lags  behind  in  terms  of  the  ratio  and 
its  population.  We  lag  behind  not  just  Japan,  which  I  think  would 
not  cpme  as  a  surprise,  but  it  may  come  as  a  Wrprise  to  some  that 
we  lag  behind  also  the  United  Kingdom,  Russia,  and  West  Ger- 
many. .  ;  , 

There  are  many  dimensions  to  the  problems,  but  certainly  the 
one  that  has  been  talked  about  |>efore  this  Committee  relates  to 
teacher  shortages.  One-half  of  the  teachers  in  science  and  math- 
ematics are  being  graduated  from  the  .colleges  and  ,  imiversities 
today  as  cornered  to  one  decade  ago.  Ax  the  University  of  Illinois 
specifically,  Chairman,  of  the  8,1^  baccalaureate  degrees  that 
we  graduated  last  yesir,  only  49  of  those  students  were  certified  to 
teach  in  the  area  of  science  and  mathematics. 

Chairman  PEifcpNS.  Gut  of  8,146,  only  49 — -  ^      ^  ; 

Dr.  Ikenberby  [continuing].  Gnly  49  were  certified  to,  teach  in 
the  area  of  science  and  mathematics. 

Chairman  Perkins.  That's  practically  nil. 

Dr,  Ikenberry.  It's  practically  nil,  particularly  in  a  State  the  size 
of  the  State  of  Illinois.  ^  . 

In  engineering  faculties,  there  are  an  estimated  2,000  vacancies 
across  the  country.  The  practical  implications  of  that,  Mr.  Chair- 
man, in  the  case  of  the  University  of  Illinois,  we  happen  to  have 
one  of  the  largest,  if  not  the  largest,  colleges  of  engineering  in  the 
country,  and  it  was  necessary  for  us  to  cut,  last  year  our  admissions 
to  that  college  by  10  percent  simply  because  of  the  inability  to  find 
and  pay  for  teachers  a^d  to  provide  equipment  and  laboratories  to 
'  accommodate  the  number  of  students  enrolled.  We  do  have  severe 
equipment  problems,  quite  apart  from  the.  teachers,  at  the  elemen- 
tary and  secondary  and  college  and  university  levels,  severe  equip- 
ment problems. 

Again,  just  using  our  university  as  a  single  example — and  other 
universities  across  the  country  could  cite  their  own  statistics— in 
our  instance  we  believe  we  should  be  investing  $20  million  annual- 
ly in  equipment  replacement.  We  are  now  investing  $5  million,  so 
we  are  falling  far  snort  and  getting  farther  behind  ea(Jh  year. 


i  U  7 


EKLC 


800  i  7- 

Salaries  are  a  very  seyere  proble;m' for  teachers  in  science  aiid 
mathematics,  maybe  the  single  greatest  problem  at  the  elementarj^ 
and  secondary  level,  in  the  ability  to  both  attract  and  retain  quali- 
;  fied  teachers.  Our  curricidunvi^eds  attention  in  science  and  math- 
ematics. Outdated  content,,  ihMequate  ofTerings  in  our  public 
scho9ls,  again  an  example  frortf  the  University  of  Illinois,  we  have 
generally  aArery  Kigh  qualit;j(^^  student  body;  we  are  fortunate  to 
nave  good  students  and  high  competition  for  admission.  And  vet,  of 
,  the  students  ad^tted  at  tpfe  Xfniversity  of  Blinois,  ipne-half  of  those 
students  couldmave  ta^  of  the  course  work  in  mathemafr- 

that'theji^^ake  at  tH6  of  Illinois.  They  very  well  could 

Tffilve  .take^ihat^sa^  work  at  the  elementary  or  secondary 

level  prio^ro  comiri^  of  Illinois.  Remedial  instruc- 

tioi>.m  nrattSematics-^^  country,  for  example,  has  increased  by 
72  percen^dver  thiB^W 

-We  hayj^^een'Slbvi^^^    education  to  adopt  innovative  instructional 
te(^ixi^^^  science  and  technology.  For  example,  in 

om^e^t^j^iaxf^  20  years  ago  the  imiyersity  developed  a 

^^^m^  automated  teaching  .operations,  or  a  system 

j^dlS^^  was  one  of  the  first  computer-assisted  instruc- 

'r^-Mi^  the  country.  It  now  has  20' systems  in  operation 

^^/d^hm  sites,  with  some  13  million 

most  of  this  teaching  has  been  at  the 
\'>j;  jcQl^^  level  and  in  industrial  and  government  set- 

V/^^^^m^  ifttle  teaching  through  the  PLATO  system  being 
^Vafccoi^pUshed  ato  the  elementary  and  secondary  level,  primarily  be- 
cfiLUse  we  have  jiot  taken  the  time  and  expended  the  resources  in 
•y^iicmr  Nation  to  develop  the  courseware,  the  curriculum,  that  can  be 
/  taught  by  a  computer.  But  there  is  no  technological  reason  why, 
^^hor  is  there  any  pedagogical  reason,  why  wa  cannot  effectively 
V  yapply  technology  to  assiMihg  the  instruction  and  the  improvement 
*  /  of  competencies  in  science,  math,  £uid  technology  in  our  Nation's 
schppjs  and  colleges. 

^  ^  The  solution,  it  seems  to  me,  Mr.  Chairman,  must  begin  with  a 
national  determination  to  address  £ind  resolve  the  problem.  Many 
speakers  have  spoken  here  yet  this  morning  about  the  importance 
of  joint  action,  and  it  is  true  there  is  no  single  agency  of  State  gov- 
ernment or  Federal  Government  that  can  alone  address  in  a  sig- 
nificant .way  this  problem.  There  is  no  single  level  of  education,  not 
the  University  of  Illinois,  or  Morehead  State  Teacher's  College,  or 
the  public  schools  at  the  elementary  and  secondary  level;  no  single 
level  of  education  in  this  country  that  can  alone  solve  the  problem. 

One. of  the  very  special  aspects  of  H.R^30  that  I  think  is  to  be 
commended,  it  is  the  single  piece  of  legii^tion  that^does  link  to- 
gether our  elementary  and  secondary  schools  and  on**  imiversities 
and  colleges  in  a  concerted,  joint  attack  on  this  problem.  It  is  a 
joint  attack.  I  just  finished  a  few  days  with. the  Business  Higher 
Education  Forum,  which  is  composed  of  20  or  30  of  the  Nation's 
corporate  leaders,  and  20  or  30  representatives  from  the  higher 
education  community.  A  great  portion  of  that  session,  two-thirds  of 
our  discussion  during  that  2-day  ijeriod,  was^^devoted  precisely  to 
the  problem  we  are  discussing  this  morning,  the  implications  of 
this  Nation's  dwindling  manpower  position  in  the  area  of  science 
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and  teclinology,  the  problems  ,  of  inadequate  preparation  at  all 
levels  of  education  in  this  counfiy. 

The  State  of  Illinois  has  recently  formed  a  commission  on  science 
and  technology,  again  bringing  together .  leaders  from  education 
and  industry  and  government  to  address  this , problem  at  the  State 
level.  At  the  University  of  Illinois  we  are  attempting,  through  a 
reallocation  and  a  readdressing  of  our  owgn  priorities,  to;  make  a 
megor  attack  on  the  problems  facing  engineering  educatioif  at  our, 
particular  institution,  to  try  to  shore  up  our  equipment  budgets 
that  I  cited  to  you  earlier,  to  try  to  improve  and  expand  our  ability 
to  train  teachers  in  science  and  mathematics,  including  the  use  of^ 
summer  camps,  involving  teachers  and  supervisors  and  students, 
high  school  students,  to  bring  together  the  resouircejg  of  the  univer- 
sity on  that  problem.  4 

The  goals,  it  seems  to  me,  should  include  a  broadening  of  the 
pool  of  students  who  are  well  prepared  in  the  fields  of  mathematics 
and  science^  And  I  might  pause  just  a  momer^yto  distinguish  be- 
tween mathematics  and  science.  The  reason  I  tmhk  mathematics  is 
so  terribly  important  is  competency  in  mathematics  is  fifndamenr 
tally  important  to  further  competency  in  almost  any  branch  of  sci- 
ence, so  the  two  must  go  hand  in  hand.  But  to  broaden  the  pool  of 
students,  prepared  at  the  elementary,  secondary,  and  higher  educa- 
tion levels  in  science  and  mathematics,  to  improve  our  curriculum, 
to  expand  the  number  of  teachers  at  all  levels  available  in  this 
area,  to  modernize  our  equipment)  to  apply  technology  to  the 
teaching  of  science  and  mathematics  and  technology,  and  to  in- 
crease the  general  societal  literacy  in  this  area  and  the  quality  of 
education  in  this  country. 

As  we  approach  this,  and  in  whatever  piece  of  legislation  that  is 
finally  endorsed  by  this  committee  and  adopted  by  the  Congress,  I 
hope  there  will  also  be,  as  there  is  in  this  bill,  a  provision  for  re- 
search and  development  to  assess  the  effectiveness  of  the  efforts 
that  are  already  being  made  to  strengthen  the  quality  of  science 
and  mathematics  education  in  this  country,  and  also  to  develop 
new  approaches  and  more  effective  approaches  to  teaching  in  this 
area. 

Mr.  Chairman,  I  think  you  should  know  that  you  certainly  have 
our  support,  the  support  of  the  education  community,  as  you  ad- 
dress what  is  a  terribly  significant  problem  for  the  life  of  our 
Nation,  and  certainly  a  vety  central  problem  in  the  life  of  Ameri- 
can education.  . 

I  thank  you  for  the  opportunity  to  appear  here. 

[The  statement  of  Dr.  Ikenberry  with  attachment  follows:] 

Pbkparkd  Statkmknt  of  Dr.  Stanley  O.  Ikknbkrry,  President,  Untversity  of 

Ilunoxs 

Mr.  Chairman,  and  memberB  of  the  Committee,  I  am  Stanley  O.  Ikenbeny,  Presi- 
dent of  the  University  of  Dlinoia.  I  am  pleased  to  have  the  opportunity  to  appear 
before  you  today  to  discuss  the  state  of  science,  mathematics,  and  technology  in 
Americfu)  education  and  to  comment  specifically  on  H.R.  30  as  it  relates  to  poetsec- 
ondary  education.  The  98th  Congress  \ml  face  no  issue  which  will  have  a  grejater  or 
longer-term  impact  on  the  economic  health  of  the  United  States  than  preserving  the 
preeminence  of  American  science  and  technology. 

It  is  quite  distressing  that  the  importance  of  the  issue  has  heretofore  not  been 
fully  recognized.  I  quote  from  the  National  Science  Board's  Commission  on  Precol- 
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lege  Education  in  Mfltheraatics,  Science  and  Technology  July  1982  report  entitled 
'Today's  Probletna,  Tomorrow's  CrioeB":        ^  '  .       ^ ,  ^ 

"Apparently,  no  conaenaua  haa  been  reached  that  the  future  proepority  and  inter- 
national pofliiion  of  the  United  States  depend  critically  upon  broader  publi^^  attain- 
ment in  mathematics,  science,  and  technology.  In  addition,  there  is  ho  consensus 
that  high  quality  mathematics,  science,  and  technology  education^  is  a  matter  of  na- 
tional concern,  transcending  state  and  local  interests  and  responsibility  ...  The  ab- 
sence of  a  national  consensus  on  the  importance  of  mathematics,  science,  and  tech- 
nology education  for  all  citizens  may  be  the  central  cause  of  the  critical  problem 
facing  our  educational  systems.  A  broad  national  effort  essential." 

Fortunately,  there  are  encouraging  signs  that  recognition  of  the  problem  as  a  flig- 
nlficant  national  issue  is  expanding  rapidly  outside  the  educational  community  to 
govemflientTinStwtry,  and  the  public  at  large.  This  legislation  with  these  prominent 
^eimngs  so  early  inthe  Congressional  session  follows  a  flurry  of  activit/'late  m  the 
7th  ingress.  MatheAiatics  and  science  education  were  mentioned  specifically  in 
oth  President  Reagan's  State  of  the  Union  message  and  the  Democrat's  response. 


weekend  to  industry's  growing  unmet  needs  for  scientifically  literate,  technological-, 
ly  sophisticated  personnel.  '       -  i ,  * 

It  18  critical  that  we  as  a  nation  and  you  as  key  policymakers  move  quickly  to 
agree  on  the  dimensions  of  the  problem  and  to'develop  coosensus  on  the  mcyor  com- 
ponents of  a  comprehensive  strategy  for  its  solution.  I  would  like  to  describe  the 
problem  as  seen  by  my  colleagues  in  postsecondary  education  ,^[fiuggest  some  broad 
goals  for  national  action,  to  review  some  ideas  that  are  wcfpung  already,  and  to 
comment  on  the  specific  provisions  ofH.R.  30  as  they  relate  to  colleges  and  universi- 
ties. .  . 

.  -/  •  '  .  • 

THE  PROBLEM 

The  growing  scientific  and  mathematical  illiteracy  of  our  general  population  is 
perhaps  best  Ulustrated  by  some  findings  of  a  recent  study.  The  Nation^  V^^^ 
ment  of  Educational  Progress  showed  that  for  17-year-olda  in  the  United  States:  38 
percent  were  unable  to  read  a  thermometer;  58  percent  were  unable  to  find  the  area 
of  a  square  given  one  of  its  sides;  84  percent  were  unable  to  solve  the  problem:  6  is 
what  percent  of  120?  ,  ,    ^  '  • 

While  such  findings  and  others  strongly  suggest  that  our  educational  system  is 
not  teaching  the  basic  skills  necessary  to  participate  successfully  in  the  society  and 
econo5^  of  the  near  future,  there  are  other  signs  that  we  are  not  producing  the 
.  essenti^  scientific  and  technical  specialists  either. 

Tens  of  thousands  of  technical  positions  go  begging. even  as  unemployment  ex- 
ceeds 10  percent  nationally.  ,  '  ■    ,  ■ 

The  number  of  Ph.  D.'s  in  engineering  awarded  to  U,S,  nationals  has  declined  by 
54  percent  since  1972.  ,  .    ,  «  .^i.  .  ir^i. 

Japan  produces  twice  as  many  engineers  as  the  United  States  with  halt  the  popu- 
lation; the  Soviet  Union  produces  four  times  as  many  per  capita.  In  fact,  the  United 
States  produces  less  engineers  per  capita  than  the  United  Kmgdom,  West  Germany, 
Japan  and  the  Soviets.  Despite  this  alarming  fact,  the  University  of  Hliiyis  College 
of  Engineering,  kmong  the  largest  and  best  in  this  country,  was  for<»d  by^budgetary 
constraintsito  reauce  its  entering  enrollments  in  the  past  two  years  by  voibre  than  10 

percent.  •  •      i    •     r«  j. 

The  reasons  for  these  problems  are  far.  less  complex  than  their  solution,  rirst,  we 
are  not  putting  6nou*fh  good  instructors  in  the  classroom^and  keeping  them  there. 
I'm  certain  you  heard  yesterday  about  tKe  extreme  ahortage  of  .  qualified  math  and 
science  teachers  in  our  elementary  and  secondary  schools.  I  m  soity  to  report  tQ  you 
that  there  is  no  relief  in  sight  in  the  near  term.  Nationally,  math  aCnd  science  teach- 
er traixiing  enrolligents  in  our  colleges  and  . lihiversitibs  are  less  than  half  what  they 
were  a  decade  ago.  Of  the  8,146  students  who  received  baccalaureate  degrees  from 
the  University  o!  Illinois  in  1982,  only  49  chose  to  .be  certified  to  teach  high  school 
math  or  natural  science.  '  ^  „  , 

Faculty  shortages  exist  in  our  colleges  and  umversities  as  well.  In  engmeenng 
.  alone  we  estimate  more  than  2,000  unfilled  faculty  vacancies  nationally.  Many  of 
our  best  students  leave  for  industry  rather  than  enter  advanced  graduate  Study; 
those  who  stay  to  complete  a  Ph.  D.  are  often  lured  away  from  teaching.  This  situa- 
tion is  easy  to  understand  in  the  contest  of  current  aalaxy  differentials.  This  Mfft 
year  the  average  engineering  graduate  in  Illinois  with  a  four-year  Bachelor  of  Sci- 
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once  dogroo  began  hU  or  h'or  curoor  at  $24,800.  At  the  same  time  we  were  offering 
$30,000  to  beginning  Ph.  D.'b  on  the  College  of  Engineering  faculty.  _ 

A  second  cauao  for  our  national  problem  is  the  sorry  state  of  scientific  equipment 
in  our  claflBroomB  and  laboratories.  The  need  for  more  and  better  atato-of-the  art 
oquipmeht  at  all  levels  of  education  has  been  well-documented.  In  times  of  contin- 
ued fiscal  distress,  however)  oouit)ment  needs  are  often  sacrificed  to  keep  faculty 
and  students  in  the  classroom.  The  University  of  Illinois  has  art  accumulated  equip- 
ment deficiency  well  in  excess  of  $20  million  but  has  an  annual  equipment  budget  of 
less  than  $5  million.  The  deficiency  is  now  growing  at  an  annual  rate  of  ncmrly  $10 
million.  Deficiencies  in  the.  sophisticated  resoai-ch  equipment  which  are  an  impor- 
tant component  of  groduate  training  in  the  sciences  and  engineering  are  even  great- 
er than  those  in  teaching  oq^jpment.  A  1980  study  by  the- American  Association  of 
Universities  found  that  tn6  niedian  age  of  instrumentation  in  teip  resetirch  universi- 
ties was  twice  that  in  two  leading  industrial  laboratories.  Althougb' the  obsolescence 
of  scientific  equiprcient  has  been  recognized  as,a  critical  national  problem^by  the  Na- 
tional Institutes  of  Health,  the  National  Science  Foundation,  the  Department  of  I>e- 
fcnse,  and  others,  budgetary  constraints  have  severely  hampered  attenipts  to  d^al 
with  it.  •  J 

A  . third  problem  is  that  high  scKooI  curricula  often  fail  to  equip  their  graduates 
with  adequate  mastery  of  basic  skills  in  matheinatics  and  science.-  It  is  of  niojpr  con- 
cert to  those  of  us  in  poatsecondary  education  that  high  school  curricula  have 
proved  to  be  inadequate  preparation  for  many  students  who.  Choose  to  pursue  .ad- 
vanced Bciontific  and  technological  study  in  college.  Thus,  basic  education  fnust  be 
provided  by  colleges  and  universities.  Freshman  mathematics  students  at  the  Uni- 
versity of  Illinois  tend  to  be  quite  bright  and  highly  motivated;  they  rank  oh  the 
average  in  the  89th  percentile  or  better  in  their  high  school  class  and  in  t^ieir.  scores 
on  standard  national  examinations.  Yet  nearly  half  of  them- take  courses  in  college 
which  could  have  been  offered  in  high  school.  Nationally,  according  to  the  National 
Science  Board  PrecoUege  Commission,  ''Remedial  mathematics  enrollments  at  four- 
year  institutions  of  higher*education  increased*  72  p<ycent  between  1975  and  1980, 
while  total' student  enrollments  increased  by  only  seven  percent.  At  public  four-year 
colleges,  25  percept  of  the  mathematics  courses  are  remiedial|^  and  at  community  42 
percent  are."'  The  most  damaging  effect  of  the  growing  lack^xif  adequate  precoUege 
preparation  even  among  bright  students  is  the  diversion  of 'S^^  from 
advanced  work  to  remediation.  .  ir:  ^'^^':^'^■^^C^^'••i' 

Fourthf  and  finally,  many,  students  with  a  demonstriit^d  intei:fet;|ft  science  are 
turned  off  by  instructional  approaches  which.'lack  innovation  pr  imagination.  There 
is  little  real  application;  for  instance,  of  compuibers,  or  othef  ' advanced,  technologies 
to  the  precoUege  classrobm^'even  though  their  potential  for  teaching  and  raising  in- 
terest levels  is  enormous.  The  same  students  who  prpfessvieii^islike  for'school  science 
ironically  can  be  frequent  visitors  to  our  most  mierestnig  "science  museums  and 
spend  hours  with  video  gomes.  We  are  losing  then^  ad.  future, scientists  and  en^^ 
neetB  before  they  even  enter  high  school.    ^   ■■  :- ^ 

V      NATIONAL  GOALS  V  . 

We  'must  move  quickly  to  improve  the  mathematical,  scientific  and  technological 
'  knowledge  of  all  citizens  and  we  must  keep  a  healthy  proportion  of  excellent  stu- 
dents flowing  into  our  doctoral  prpgrams.  As  stated  by  the  National  Science  Board 
Commission,  we  need  a  national  consensus  which  trahSciends  iiiterests  and  responsi- 
bilities at  all  levels.  I  urge  the  adoption  of  the  Commission's  goalB  as  national  objec- 
tives: To  continue  to  develop  and  to  broaden  the  pool  of  studeiita  who  are  well  pre- 
pared and  highly  motivated  for  advanced  careers  in  mathematics,  science  and  engi-, 
neering;  to  widen  the  range ^'of  high  quality  educational  off^rin^  in  mathematics, 
►  science  and  technology  at  all  grade  levels,  so  that  more  students  would  be  prepared 
for  and  thus  have  greater  options  to  choose  among  technically-oriepted  careers  and 
professions;  and  to  increase  the  general  mathematics,  science  arid  technology  liter- 
acy of  all  citizens  for  life,  work  and  full  participation  in  the  society  of  the  future. 

P08T8B00NDARY  EDUCATION  response' ' 

While  mathematics  and  science  education^  problems  require  a  concerted  response 
from  the  Federal  government,  this  is  not  to  suggest  that  Congress  alone  can  solve 
the  problem.  AH  levels  of  government  and  all  levels  of  education  must  cooperate 
among  themselves.  As  stated  by  the  American  Council  on  Education,  America's 
poetsecondarV  institutions  have  a  definite  role  to  play:  'Their  resources  should  be 
directed  to  the  most  critical  problems  that  beset  the  scieiice.  education  system  so 
that  adequate  numbers  of  qualified  mathematics  and  science  school  teachers  will  be 
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trained;  education  for  technology  and  Bcionco-rolated  careers  will  be  provided;  the 
proper  tesearch  environment,  experience  and  tools  to  train  the  next  veneration  of 
scientists,  engineers,  researchers  will  bo  encourag^;  and  reseqrcii  to  improve 
instruction  and  the  educational*  uses  of  information  technology  will  bo  supported. 

It  Is  important  for  the  members  of  this  committee  to  know  that  the  poetsecondary 
education  community  is  not  merely  wringing  its  hands  waiting  for  Congress  to  act, 
but  rather  has  begun  implementing  strategies  aimed  at  solving  at  least  part  of  the 
problem.*  At  the  University  of  Illinois,  we  have  long  been  noted  as  a  preeminent  de- 
veloper of  computer-assisted  instruction  hardware  and  software.  The  PLATO  educa- 
tional system  now  marketed  nationwide  by  the  Control  Data  Corporation,  for  exam- 
ple, Is  the  product  of  University  of  Illinois  redearchers.  These  eame  researchers  are 
now  exploring  other  Ways  to  (ipplv  technology  to  teach  technolojgy  better.  Other  fac- 
ulty are  working  with  lo^  schools  on  micrOK^omputer  aoplications.^ 

We  are  continuing  a  Miccessful  program  for  gifted  high  school  students  interested 
in  careers  in  engineering.  We  are  establishing  summer  campa.for  the  brightest  high 
school  students  to  expand  their 'knowledge  in  mathematics  and  the  naturW  sciences. 

We  are  working  with  the  State  of  Illinois  on  a  multi-year,  ipulti-million  dollar 
plan  to  upgrade  the  University's  science  and  engineering  eouipment.  The  plan  is 
being  given  a  sufficient  priority  to  survive  all  but  the  most  Draconian  budget  cut-. 

We  are  establishing  an  extended  engineermg  program  to  lUlow  engineers  and 
techniciart»  to  receive  continuing  education  off  campus,  during  Working  hours  to  up- 
grade ihe  skills  as  technology  advanced  rapidly.  The  program  yma  requested  by  m- 
dustry  and  will  be  partially  supported  by  the  employers  of  the  students  in  the  pro- 
gram. We  could  develop  similar  programs  for  math  and  science  teachers. 
(  We/ofe  actively  considering  raising  the  entrance  requirements  for  the  Universitv 
"  of  lUmois  lo  t^ree  years  mathematics  and  two  years  of  science  in  high  school.  Al- 
'though  the  new  requirements  would  have  to  be  phased  in  rather  than  be  effective 
immediately,  we  can  send  a  message  as  to  the  importance  of  these  subjects. 

All  of  these  efforts  and  others  can  be  intensified  and  broadened  with  a  renewed 
commitment  to  invest  in  building  our  strengths  as  the  world's  leader  in  math,  sci- " 
ence,  and  technology. 

COMMENTS  ON  H.R.  30 

I  wish  to  begin  my  specific  remarks  on  H.R.  30  by  commendmg  Chairman  Perkins 
and  the  other  members  of  this  committee  for  their  strong  sud^rt  of  math  and  sci- 
ence efforts  in  the  97th  Congress  and  for  the  introduction  of  and  early  hearing  on 
the  "Emergency  Mathematics  and  Science  Education  Act."  I  wholeheartedly  agree 
that  this  is  an  emergency  which  requires  immediate  attention  even  as  we  plot 
longer-term  strategies.  My  remarks  are  confined  primarily  to  "Part  ^Poetsecond- 
ary Assistance''  which  applies  most  directly  to  my  own  university  and  ite  sister  m- 

^We^?^  especially  pleased  to  see  included  in  the  bill  Section  624,  "Strengthening 
Educational  Research  and  Development."  Further  research  is  absolutely  essential  to 
better  define  the  reasons  for  the  problem  and  provide  feedback  to  CongreM  on  the 
outcomes  of  some  early  efforts  at  solutions.  This  would  permit  targeUng  of  Federal 
funds  more  precisely  in  the  years  ahead.  You  may  wish  to  include  m  Section  624  the 
creation  of  a  national  center  (or  centers)  for  the  study  of  math,  scienoe,  and  technok 
ogy  education  problems  at  the  elementary  level  in  particular.  H.R.  30  quite  correct?^ 
ly  recognizes  that  improvepient  is  needed  at  the  elementary  school  level.  We  at  the 
University  of.  Illinois  are  encouraged  by  the  prospects  of  such  a  center  because  our 
own  Center  for  the  Study  of  Reading  hais  been  so  successful  in  identifyiiig  problems 
in  readiixg  comprehension  aixd  is  becoming  quite  influential  in  changing  reading 
education  methods  throughout  the  country.  I  would  also  sug^  that  you  amend 
paragraph  a(2)  of  the  section  to  include  "the  development  of  instructional  technol- 
ogic^' in  addition  to  "research  on  the  use  of  instructional^  technolc«ies.  The  Na- 
tional Institute  of  Education  could  become  a  valuable  source  of  support  for  the  de- 
velopment of  new  software  teaching  packages.  ,  .  .  ^  ^,  j 
I  also  commend  your  support  for  mcenUves  to  get  more  students  mto  math  and 
science  teacher  traming  programs  as  represented  by  the  Congressional  Scholars  pro- 
gram. As  we  know  more  about  what  is  deterring  young  people  from  entermg  the 
profession  and  failing  to  hold  others  there,  we  will  want  to  atteck  this  problem  on  a 
broader  front  with  a.  variety  of  strategies.  For  the  present,  I  would  surest  ti^t  the 
Scholars  be  identified  earlier  thtm  three  years  into  college.  Tha|;^is  alinost  tbo  late 
to  influence  students  to  choose  a  career  in  math  or  science  teaching  and,  therefore, 


312 


^  nor* 

would  i»oVo  llkwl)  r«war<l  iUotm  whrt  hayo  iilrt^aily  nm(Ui  tho  (Uriflioa  ruthor  thuu 
(uU\  U}  th«  jxH)!  of  Uachom.  . 

I  am  <ilBO  plottjjotl  U)  »o<>  SocUchi  rt2<n  «u|)|H)rting  uuninujr  IniiUiuU'*  ai"l  worlmh<>i)«i 
for  U^uchonj.  Our  «K|>«ri«»co  la  that  tlj^^  caii  Ix)  offtKtlvt^  luoiiim  of  U|)«i:aainK  Umch' 
iiig  ttkilla  and  expanding  knowlotlgo  of  aubjin^t  amw.  Wo  huvo  found  that  aunuuor 
prograniM  art)  moat  olTt>ctivo  whon  thoy  aro  elotAly  Unkixl  with  activity  throughout 
tho  flclux)!  year.  IIjub,  I  would  auggt^t  ikmuo  prograiinaatio  linkagt^a  In  IMt.  JU)  Iw- 
twoon  Part  A  fund  uaoa  and  tho  Sununor  luatltut^ja. 

Finally,  I  would  auggivit  that  aonio  Bupjwrt  ho  givori  in  tho  bill  to  ajHMrial  prtJgrama 
for  giflod  procollogo  atudonU  in  nmthomatica  and  acioncoa.  Sucooaaful  programa  llko 
North  Carolina's  upocial  achool  and  our  plapnod  aununor  programa  aro  critical  U) 
tho  supply  of  our  future  aciontiata  and  onginoora.  « 

OONCLUHION 

Somo  of  tho  problems  I  havo  diacuaood  horo  today  are  not  addrtsaaed  in  H.U.  30, 
but  tboy  also  aro  outaido  tho  jurisdiction  of  this  committoo  and  tho  I>ei>n^ment  of 
Education.  I  recognize  that  you  n»  a  convnitteo  are  aomewhat  constr^in^in  your 
capacity  to  roaiwnd.  Tho  problem  ia  ao  porv(isivo  that  ' it  will  not  bo  aolvixl  by  A 
einglo  agency  or  committee  anymore  than  it  can  b4)  solved  by  a  aingle  college  or 
achool  or  single  level  of  education.  Its  auccooflfVil  solution  nxjuirea  cooperation  on  a 
broad  front. 

In  Washington  jargon,  its  solution  is  alao  largely  in  the  out  years.  American  sci- 
ence has  become  prominent  in  the  world  as  the  result  of  years  of  stiStttiood  invt^st- 
menta  which  can  be  traced  back  to  our  principle  of  university  acceambte  free 
schools;  to  a  national  investment  in  basic  research  and  more  recently,  to  the  Nation- 
al Defense  Education  Act,  There  are  no  quick  fix  solutions  to  the  gradual  eroaion  of 
those  efforts,  only  a  long-term,  comprehensive  sustained  effort. 

We  commend  you  for  beginning  that  process  through  these  hearings  of  yesterday 
and  today.  ^  ^ 

Mr.  Chairman,  that  concludes  my  remarkjs.  I  would  bo  pleased  to  respond  to  ques- 
tions. 
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Abou't  the  National  Science  Board  Commission  on 
Precollege  Education  in  Mathematics, 
Science  and  Technology 

In  response  to  the  current  decline  in  the  quality  and  quantity  of  precollege  mathematics  and 
science  education  in  the  United  States,  the  National  Science  Board  (NSB)  established  the 
Commission  on  Precollege  Education  in  Mathematics,  Science  and  Technology.  The  NSB 
Commission  is  composed  of  20  persons  from  a.widd  variety  of  fields  and  is  co-chaired  by 
William  T.  Coleman.  Jr.  and  Cecily  Cannan  Sdby:  ^  V 

The  purpose  of  the  NSB  Commission  is  to  define  a  national  agenda  foe  improving  mathe- 
matics and  science  education  in  this  country.  It  will  develop  an  action  plan  that  wilfinclude 
;  a  definition  of  the  approiariate  roles  and  responsibilities  of  federal,  state,  and  local  govern- 
ments, professional  and  scientific  societies,  and  the  privatc^scctor  in  addressing  this  problem 
of  national  dimension.  ' 

the  Commission  will  be  active  ovfcr  a  period  of  18  months  and  will  issue  interim  reports  on  its 
findings.  The  Commission  is  charged  to: 

•  Examine  the  existing  eyidencc^on  the  quality,  of- precollege  (all  classes,  K-12)  educa- 
tion in  mathematics  and  science; 

•  Identify  where  current  practices  and  policies  fail  to  ensure  the  entry,  selection,  educa- 
tion and  utilization  ofnhe  full  range  of  potential  talent  in  science,  mathematics  and 
engineering;  ' 

•  Identify  and  analyze  existing  mathematics  and  science  programs,  teaching  materials 
and  teaching  techniques  whose  success  may  justify  imitation  or  adaptation; 

•  Develop  an  understanding  of  the  roles  that  all  systems— government  and  private  or^aniza- 
tions,  professional  groups  and  individuals— can  play  in  improving  mathematics  and 
science  education;  ' 

•  Establish  a  set  of  principles,  options  and  strategics  which  can  be  used  to  improve  the 
quality  of  secondary  school  science  and  mathematics  education.  , 


^  About  tlie  National  Science  Foundation 

The  NatidriaU  Science  Foundation  (NSF)  was  established  on  May  10,  1950,  as 
an  independent  agency  of  the  Executive  Branbh  of  thp  Federal  Government. 
Public  taw  507  of  the  81st,  Congress  states  that  the  "Foundation  shall  ^onsist 
pf  a  National  Science  Board  (NSB)  aniTa  Director."  The  NSF  Act  assigns  policy- 
making functions  to  the  National  Science  Board  and  the  administration  of  the 
Foundation  to  the  Director.  The  policies  of  the  Board  on  the  support  of  science, 
development  of  scientific  manpower  and.  improvement  of  science  education  are 
generally  implemented  through  the  various  programs  of  the  Foundation. 
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October  3^8,  1982 


Dr.  Lewis  H.  Branscomb 
Chalnnan 

National  Science  Board 

National  Science  Foundation  v 

Washington.  D.C.  20550 

Dear  Dr.  Branscomb: 

We  are  most  pleased  to  transmit  to  you  the 
first  fonaal  report  of  our  Coonlsslon, 
"Today's  Probleffls,  Tomorrow's  Crises.  This 
report  represents  the  Comnlss Ion's  assessment  of 
the  condltlon  of  precollege  education  in 
mathematics,  science  and  technology- in  this 
•  country.  ; 

The  problems  summarized  In  our  report— If  left 
unresolved— Will  escalate  In  the  years  ahead.. 
Thus,  all  Americans  need  to  recognize  the  broad 
importance  of  mathematics,  science  and  technology 
In  the  education  of  our  youth.   We  hope, 
accordingly,  that  our  report  will  receive  wide 
dissemination. 

The  seriousness  of  the  current  situation 
underscores  the  Conwlsslon's  resolve  to  develop, 
during  the  remainder  of  Its  life,  an  agenda  for  ' 
action  for  all  sectors  of  society. 


SI  ncerely. 


Hllllara  T.  Colcman/Jr. 


Ceclly/Cannan  Selby 
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Today's  Problems,  Tomorrow's  Crises 


Introduction  Across  the  United  States,  there  is  escalating  awareness  that  our 

educational  systems  are  facing  inordinate  difficulties  in  trying  to 
meet  the  needs  of  the  Nation  in  our  changing  and  increasingly 
technological  society.  We  appear  to  be  raising  a  generation  of 
Americans,  many  of  whom  lack  the  understanding  and  the  skills 
"Necessary  to  participate  fully  in  the  technological  world  in  which 
they  live  and  work.  Improved  preparation  of  all  citizens  in- the 
fields  of  mathematics,  science,  and  technology  is  essential  to  the 
development  and  maintenance  of  our  Nation's  economic  strength, 
military  security,  commitment  to  the  democratic  ideal  of  an  in- 
formed and  participating  citizenry,  and  leadership  in  mathematics, 
science  and  technology. 

To  meet  these  ends,  our  formal  and  informal  education  systems 
must  have  the  commitment  and  the  capacity  to  achieve  three  equally 
important  goals': 

•  to  continue  to  dqyelop  and  to  broaden  the  pool  of  students 
who  are  well  prepared  and  highly  motivated  for  advanced 
careers  in  mathematics,  science  and  engineering; 

•  to  widen  the  range  of  high-quality: educational  offerings  in 
mathematics,  science  and  technology  at  all  grade  levels,  so 
that  more  students  would  be  prepared  for  and  thus  have 
greater  options  to  choose  among  technically  oriented  <^recrs 
and  professions;  and 

•  to  increase  the  general  mathematics,  science,  and  technology 
literacy  of  all  citizens  for  life,  work  and  full  participation  in 

.  the  society  of  the  future. 

The  first  goal  needs  little  explanation,  since  maintenance  of  U.Sr 
scientific  and  technolo.gical-  capacity  requires  superbly  educated 
mathematicians,  scientists,  and  engineers.  As  the  total  number  of 
18-year-olds  in  the  population  continues  to  decrease  into  the  1990's, 
the  percentage  of  high  school  graduates  entering  preprofcssional, 
college-level  courses  in  science  and  engineering  must  increase  to 
meet  future  manpower  needs.  In  addition,  to  meet  the  country's 
needs  for  excellence,  creativity,  and  innovation  in  its  scientific 
work,  we  must  develop  and  utilize  the  talents  of  all  Americans, 
including  women  and  minorities  (now'currently  underreprcsented 
in  the  science  and  engineering  professions). 
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The  Principal 
Concern: 
Declining 
Achievement 
and  Participation 
at'a  Time  of 
Increasing 
National  Needs 


The  critical  valu6  of  the  second  goal  has  become  widely  recognized  . 
during  the  past  few  years.  The  current  gap  between  opportunities 
for  those  with  and  without  credentials  in  mathematics,  science 
^nd  technology  will  increase  dramatically  as  the  technological . 
complexity  of  U.S.  society  increases.  Industrial  leaders  have  iden>.. 
tified  the  current  shortage  of  trained  technicians  as  a  serious 
barrier  to  increased  productivity.  Military  commanders  echo  this  . 
concern  about  their  manpower  requirements  for  meeting  national 
security  needs;  In  siich  professions  as  laW,  journalism,  and  busi- 
ness management,  there  is  also  a  growing  demand.fqrmen  ahd  ■ 
women  with  backgrounds  in  mathematics,  science,  and  tech- 
nology. The  current  and  increasing  shortage  'of  citizens  ade- 
quately prepared  by  their  education  to  take  on  the  usks  needed 
for  the  development  of  our  economy,  our  culture,  and  our  secu- 
rity is  rightly  called  a  crisis  by  leaders  in  academe,  business,  and 
government. 

■ .  •  f 
The  third  goal  is  rooted  in  Thomas  Jefterson^s  familiar  dictum 
that  aii  educated  citizenry  is  the  only  safe  repository  of  democratfc 
values.  The  life  and  work  of  Jefferson  and  others  make  clear  that 
a  broad  understanding  of  the  relationships  between  science  and 
SY}ciety  was  considered  by  early  Americans  as  integral  to  the  ideal 
of  the  Republic.  To  lead  full  lives  and  to  participate  >yith  confidence 
in  contemporary  American  society,  citizens  need  an  understand- 
ing and  appreciation  of  mathematics,  science  and  technology. 

This  report  reviews  the  status  of  math,  science  and  technology 
instruction  in  our  educational  systems  and  explores  some  of  the 
key  problems  and  challenges  facing  thqse  systems.  The  central 
conclusion  to  be  drawn  is  that,  in  the  aggregate,  the  IJ.S.  edu- 
cational systems  currently  are  not  satisfactorily  achieving  the  second 
and  third  goals,  and  they  will  need  assistance,  although  perhaps  to 
a  somewhat  lesser  extent,  to  meet  the  first. 

Data  from  a  number  of  sources  have  documented  declining  student 
achievement  in  mathematics  and  science,  as  indicated  by  declines  in: 

■  science  achievement  scores  of  U.S.  .17-year-olds  as  measured 
inthreenationaIassessmentsofscience(I969i  I973,and  1977]; 

•  mathematics  scores  of  17-year-olds  .as  measured  in  two 
national  assessments  of  mathematics  (1973,  1978];  the  decline 
was  especially  severe  in  the  areas  of  problem-solving  and  ap- 
plications of  mathen:iatics; 

•  mathematical  and  verbal  Scholastic  Aptitude  Test  (SAT]  scores 
of  students  over  an  18-year  period  through  1980;  and  \- 

•  students  prepared  for  post-secondary  study.  Remedial  mathe- 
matics enrollments  at  four-year  institutions  of  higher  educa- 

.  .  tion  increased  72  percent  between  1975  and  1980,  while  total 
student  enrollments  increased  by  only  seven  percent.  At  public 
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four-year  colleges,  25  percent  of  the  mathematics  courses  arc 
remedial;  and  at  community  colleges,  42  percent  are. 

The  proportion  and  qualifications  of  high  school  seniors  who  will 
major  in  mathematics,  science,  and  engineering  have  remain&d 
roughly  constant  over  the  past  15  years,  although  college  engi- 
neering enrollments  have  increased  steadily  since  the  mld-1970*s. 
Some  students  are  also  receiving  more  advanced  experiences  in 
secondary  school  science  and  mathematics  as  indicated  by  per- 
forrTllthce  on  advanced  placement  tests. 

Nonetheless,  adequate  mathematics  and  science  course  opportu- 
nities are  not  available  for  all  talented  and  motivated  students; 
As  many  as  one-third  of  U.S.  secondary  schools  do  not  offer  suffi- 
cient mathematics  to  qualify  their  graduates  foriadmission  to 
accredited  engineering  schools.  Only  one-third  of  the  21.000  UvS. 
high  schools  teach  calculus,  and  fewer  than  one-third  offer 
physics  courses  taught  by  qualified  physics  teachers. 

The  evidence  on  student  participation  and  achievement  indicates 
a  wide  and  increasing  divergence  in  the  amount  and  quality  of  the 
mathematics,  science  and  technology  education  acquired  by  those 
who  plan  to  go  on  to  college  and  study  in  those  areas  and  by  those 
who  do  not.  Students  in  the  latter  category  generally  stop  their 
study  of  mathematics  and  science  at  a  relatively  early  age,  per- 
form considerably  less  well  on  achievement  measures  than  the 
career-bound,  and  do  not  have  opportunities  to  pursue  appropriate 
courses  in  contemporary  technology.  Only  nine  percent  of  the 
students  graduating  from  vocationally  oriented  secondary  school 
prograims  in  1980  took  three  years  of  science,  and  only  18  percent 
took  three  or  more  years  of  mathematics!  Hence,  it  is  clear  that 
while  the  first  goal  stated  in  the  introduction  presently  is  being 
fulfilled  reasonably  well,  the  second  and  third  goals  are  not.  In 
fact,  the  educational  system  may  actually  have  carried  out  these 
latter  goals  better  20  years  ago:  the  proportion  of  public  high 
school  students  (grades  9  to  12)  enrolled  in  science  courses  has 
.  declined  since  that  time.  Thus,  the  principal  concern  with  student 
participation  and  achievement  is  with  those  who  do  not  plan 
careers  in  mathematics,  science,  or  engineering. 

In  addition,  wide  differences  persist  in  achievement  and  partici- 
pation levels  among  students  from  different  social  groups.  Women 
have  traditionally  participated  less  than  men  in  science,  and  members 
of  various  minority  groups  (specifically,  if  not  exclusively,  Ameri- 
can Indians,  Black  Americans,  Mexican  Americans  and  Puerto 
Ricans)  have  participated  less  and  performed  less  well  on  stand- 
ard science  and  mathematics  achievement  tests  than  their  white 
counterparts.  Approximately  20  percentage  points  separated  the 
mathematics  achievement  scores  of  17-year-o!d  black  and  white 
st\idcnts  on  national  assessment  tests  in^both  .1973  and  1978.  Ap- 
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proximately  15  percentago  points  separated  17-year«old  Htspanics 
and  whites  in  both  years,  Between  1973  and  1978;  nine-year-old 
black  students  showed  a  definite  improvement  in  performance  on 
mathematics  achievement  tests,  while  the  average  performance  of 
nine-year-old  white  stud^ents  declined  and  that  of  Hispanics  re- 
mained constant. 

Studies  and  analyses  of  conditions  in  the  U.S.  educational  systems- 
including  both  its  formal  and  its  informol  components — point 
to  four  problems  that  contribiite  to  declining  student  participa- 
tion and  achievement  levels. 

Teachers  ^  . 

Individual  teachers  have  considerable  discretion  in  the  selection 
of  course  content  and  instructional  approaches  and,  therefore, 
play  a  pivotal  rote  in  the  education  of  students.  Superior  teachers 
of  mathematics,  science  and  technology  can  motivate  students  to 
do  well  in  their  courses  and  can  stimulate  students  to  lake  more 
advanced  courses  and  consider  technically  or  scientifically  oriented 
careers.  Mediocre  and  poor  teachers  may  dampen  the  enthusiam 
of  good  students  and  fait  to  recognize  and  stimulate  the  devel- 
opment of  potential  talents  in  others.  Therefore,  the  documented 
shortage  of  superior  teachers  must  be  considered  a  prime  contrib- 
uting cause  of  decreasing  student  participation  and  achievement 
in  mathematics,  science  and  technology. 

There  is  alsQ  a  growing  shortage  of  qualified  secondary  school  math-, 
ematics  and  physical  science  teachers.  Ip  1981,  43  states  (of  45 
responding)  reported  a  shortage  of  m  athematics  teachers.  For 
physics  teachers,  42  states  reported  such  shortages.  In  the  same 
year,  50  percent  of  the  teachers  newly  employed  nationwide  to 
teach  secondary  science  and  mathematics  were  actually  uncerti- 
fied to  teach  those  subjects.  From  1971  to  1980,  student  teaehers 
in  science  and  mathematics  decresed  in  number— threefold  in  sci- 
ence and  fourfold  in  mathematics— and  only  half  of  them  have 
actually  entered  the  teaching  profession.  ^  addition,  25  percent 
of  those  currently  teaching  have  stated  that  they  expect  to  leave 
the  profession  in  the  near  future. 

Some  of  the  problems  that  affect  the  participation  and  achieve- 
ment of  students  at  all  grade  levels  are: 

•  Among  certified  teachers  ofhigh  school  mathematics  and  sci- 
ence, very  few  have  had  the  formal  educational  preparation 
required  to  provide  students  with  an  understanding  of  modern 
technology. 

•  There,  are  few  available  opportunities  for  certified  mathematics 
.and  science  teachers  to  update  or  broaden  their  slclils  and 

bacicgrounds:  Such  training  opportunities  are  essential  due  to 
the  rapid  advances  taking  place  in  mathematics,  science  and 
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technology  and  the  need  to  introduce  new  typres  of  upper 
level  courses  for  nonspecialists. 

There' are  few  inservice  programs  to  certify  teachers  who  are 
presently  not  qualified  to  teach  mathematics  and  science. 

Most  teachers  in  the  primary  and  middle  school  grades  have 
not  had  training  in  science  and  mathematics  or  courses  in 
methods  to  teach  these  subjects. 

•  District-level  supervision  has  been  reduced  as  a  result  of  Hnan- 
cial  retrenchment  or  has  been  shifted  from  instructional  to 
administrative  support.  As  a  result,  relatively  few  people  are 
available  outside  the  classroom  to  provide  quality  control  or 
to  assist  teachers  with  pedagogical  problems. 

Classrooms 

Deficiencies  in  the  numbers  and  qualifications  of  mathematics 
and  science  teacher?  are  exacerbated  by  classroom  conditions, 
including  Inadequate  instructional  time,  equipment,  and  facilities. 

The  time  available  for  adequate  instruction  in  U.S.  schools  is  far 
more  limited  than  in  other  advanced  countries.  In  the  United 
States,  the  typical  school  year  consists  of  180  days,  as  contrasted 
with  240  <lays  in  Japan.  This  is  further  reduced  by  absenteeism, 
which  amounts  to  an  average  of.  20  days  per  school  year.  The 
typical  school  day  is  five  hours  long,  compared  with  six-  or  eight- 
hour  days  in  other  countries.  In  addition,  many  periods  of  varying 
length  throughout  school  days  and  weeks  are  devoted,  to  non- 
academic  pursuits,  both  reducing  the  hours  available  for  instruc- 
tion and  diverting  the  time  and  energy  of  teachers  to  noninstruc- 
tional  duties.  Problems  associated  with  student  discipline  and. 
motivation,  which  are  severe  in  some  schools  and  affect  the 
general  learning  environment,  have  bepn  well  publicized.^ 

Many  science  courses  in  schools  throughout  the  country  are  being 
taught  without  an  adequate  laboratory  componerit  or  with  no 
laboratory^  at  all.  In  some  cases,  laboratory  apparatus  is  obsolete, 
badly  in  need  of  maintenance,  or  nonexistent.  In  other  cases,  such 
apparatus  is  not  used  because  of  a  lack  of  paraprofessionalis/  or 
aids  to  set  up  and  maintain  equipment,  a  condition  that  has 
become  increasingly  important -.due  to  the  greater  concern  for 
safety  in  the  schools.  . 

Curricula  , 

Curricula  in  mathematics  and  in  several  scientific  disciplines  wel'e 
developed  with  federal  support  two  or  more  decades  ago  to  pro- 
vide rigorous,  modern  course  work  for  high  school  students  inter- 
ested in  careers  in  mathematics,  science  and  engineering.  These 
curricula,  and  several  generations  of  priVately-deyeloped'successors, 
continue  to  serve  their  purpose;  tTiough  many  need  to  be  revised. 
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Mechanisms  must  be  developed  to  incorporate  effectively  into  the 
curricula  changes  associated  with  advances  in  the  disciplines  and 
evolving  contemporary  technologies. 

Another  curricular  concern  is  that  upper  level  high  school  courses 
based  on  these  curricula  are  too  abstract  and  theoretical  for  most 
students.  In  fact,  serious  doubts  exist  about  whether  many  of  the 
commonly  offered  mathematics,  science  and  technology  courses 
in  the  seiondary  schools  are,  in,their  present  form,  of  much  value 
to  students  planning  careers  outside  of  mathematics,  science  or 
engineering.  Few  courses  or  widely  accepted  curricula  are  avail- 
able with  the  explicit  aim  of  providing  such  students  with  ade- 
quate preparation  in  mathematics  and  science.  In  addition, 
courses  associated  with  modern  technology  are  not  available; 
most  courses,  in  fact„makc  little  reference  lo  technology  at  all. 

In  the  lower  grades,  mathematics  courses  emphasise  basic  tompu- 
tational  skills  rather  than  interpretation  and  application.  Science 
courses  at  those  levels  often  arc  empty  of  content  and,  generally, 
do  not  build  upon  the  work  of  previous  grades. 
Appropriate  courses  in  modern  technology  are  not*availabIc.,Few: 
systematic  attempts  are  made  to  integrate  learning  in  mathematics, 
science  and  technology.  As  a  result,  little  coherent  preparation  is 
offered  for  the  disciplinary  courses  (usually  earth  science  and  biology) 
encountered  for  the  first  time  in  the  ninth  and  tenth  grades.  This 
condition  is  particularly  unfortunate,^ because  a  wealth  of  infor- 
mation supports  the  conclusion  that  students  who  dislike  mathe- 
matics and  science  courses  in  the  early  grades,  or  who  receive  in- 
adequate instruction  in  those  grades,  are  unlikely  to  participate 
effectively  in  upper  level  courses. 

Instructional  Approaches 

In  general,  precollege  mathematics,  science  and  technology  instruc- 
tion has  yet  to  take  advantage  of  the  advances  in  technology  and 
behavioral  science  of  the  past  20  years.  For  example,  computers 
provide  an  immense  opportunity  to^devclop  curricula  and  instruc- 
tional approaches  that  might  motivate  larger  numbers  of  students 
and  increase  the  flexibility  of  the  programs  available  to  them. 
Computers  and  other  modern  technologies  are^vailable  in  many 
U.S.  schools,  and  imaginative  uses  are  madfeoATlcse'fnstructiona! 
aids  in  individual  classrooms.  However,  computer  software  is  gen- 
,erally  inadequate,  and  the  full  potenti^^ojj;  these  technologies  for 
instruction  has  received  little  attention."  '  - 
.Considerable  progress  also  is  being  made  in  research  in  math  and 
science  education.  The  cognitive  sciences  are  providing. a  wealth 
of  informatin  on  the  way  opople  learn.  For  example,  knowledge 
is  now  available  about  W  relative  degree  of  abstraction  that 
students  of  a  particular  age  can  be  expected  to  grasp.  However, 
such  information  has  yet  to  be  systematically  applied  either  in  the 
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development  of  muthematics,  science,  and  technology  curricula, 
or  in  the  training  of  teachers  oFihese  subjects, 

Finally,  there  is  evidence  that  many  students  who  have  an  interest 
in  mathematics,  science,  and  technology  are  not  being  reached 
through  instructional  approaches  currently  used  in  the  classroom. 
Whereas  many  students  do  not  like  school  scjence-^and  form  this 
opinion  by  the  end  of  third  grade — many  do  like  the  science  and 
technology  that  they  see  on  television.  They  also  tike  what  they 
encounter  at  science  and  technology  museums,  planetariums, 
nature- centers,  and  national  parks,  Many  of  these  institutions 
facilitate  science  and  technology  education  with  their  own  after- 
school,  weekend,  and  vacation  classes.  |n  addition,  many  school' 
classes  make  field  trips  to  such  institutions.  Because  these,  pro- 
grams are  apparently  more  appealing  than  school  science  offer- 
ings, the  innovative  instructional^  approaches  used  in  them  should 
be  examined  and,  where  possible,  applied  to  the  classroom  setting. 

Public  Largely,  public  schools  reflect,  rather  than  determine,  publicjper- 

POfCOptlonSSnd  ceptions  and  priorities.  The  condition  of  mathematics,  science 
pfloritlOS  Qncl  technology  education  reveals  an  apparent  misperception  by 

the  public  that  adequate  course  work  need  only  be  provided  to 
students  preparing  for  college-level  study  in  these  fields  and  that 
these  courses  are  unnecessary  for  other  students.  This  is  consis- 
tent'with  the  broader  perception  that  excellence  in  science  and 
technology  is  vitally  important  to  the  Nation  but  that  it  can  and' 
should  be  left  to  the  experts.  Thus,  its  pursuit  has  little  to  do  with 
the  day-to-day  concerns  of  most  people — except  when  major 
news  events  such  as  a  nuclear  reactor  accident  or  a  space  shuttle 
launch  intrude.  This  misperception  about  the  mathematics,  sci- 
ence and  technology  training  needed  by  students  in  our  schools  is 
tragic  for  our  society  as  a  whole. 

Yet,  a  reasonable  fraction  of  the  adult  public  is  interested  in 
science^'and  technology.  This  is  evident  from  the  recent  popularity 
of  science  magazines  for  nonspecialists,  quality  televisfon  and 
radio  programs  (particularly  in  the  public  media),  and  science  and 
technology  museums.  Although  a  large  fraction  of  the  public 
enjoys  science  and  technology,  it  appears  that  many  consider 
school  mathematics,  science,  and  technology  as  isolated  from 
the  real  world  and  not  essential  for  most  students. 

^  THat  misperception  is  part  of  a  public,  view  that  the  aims,  sub- 

stance, and  quality  of  public  education  do  not  reflect  the  consid- 
V  erable  economic,  social,  and  cultural  changes  that  have  occurred 

in  this  country  since  the  late  1960*s.  Today,  an  increasing  per- 
centage of  the  work  force  is  concerned  witii  the  retrieval,  processing, 
'and  transmission  of  information.  Yet,  public  school  mathematics 
and  science  courses  are,  at  best,  only  peripherally  concerned  and 
preparing  students  to  work  and  live  in  a  society  that  concentrates 
on  such  tasks.  « 

'■    '      .  '  7 
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Apparently,  no  consensus  has  been  reached  that  the  future  pros- 
perity and  international  position  of  the  United  States  depend 
critically  upon  broader  public  attainment  in  mathematics,  science, 
and  technology.  In  addition,  there  is  no  consensus  that  high  quality 
mathematics,  science,  and  technology  education  is  .a  matter  of 
national  concern,  transcending  state  and  local  interests  and 
responsibility.  Mathematics  and  science  requirements  both  for 
high  school  graduation  and  for  college  entry  have  generally 
declined  over  the  past  15  years.  Although  there  are  some  encour- 
aging signs  that  this  trend  is  revci'sing.  only  about  one-third  of  the 
Nation's  16,000  school  districts  require  more  than  one  year  of 
high  schpol  mathematics  and  one  year  of  science  for  graduation. 

The  absence  of  a  national  consensus  on  the  importance  of  mathe- 
matics, science,  arid  technology  education  for  all  citizens  may  be 
the  central  cause  of  the  critical  problem  facing  our  educational 
systems.  A  broad  national  effort  is  essential.  The  National  Science 
Board  Commission  on  Pre<!ollegc  Education  in  Mathematics.  Sci- 
ence and  Technology  has  been  established  to  address  this  condi- 
tion. The  Commission  will  define,  oyer  the  next  year,  a  national 
agenda  that  should  provide  an  action  plan  for  all  sectors  of 
society  to  use  in  the  acliievement  of  the  three  important  educa- 
tional goals  outlined  in  the  introduction  to  this  report. 


Sources 


The  data  appearing  in  this  report  have  been  drayn  from  the 
sources  that  follow.  Specific  citations  and  additional  references 
may  be  obtained  on  request  from  the  office  of  the  National  Sci- 
ence Board  Co^nmii^ion  on  PrecoUegc  Education  in  Mathe- 
matics, Science  and  Technology. 

1.  National  Science  Foundation  and  Department  of  Education. 
Science  and  Engineering  Education  for  the  I980*s  and  Beyond, 
Washington.  D.C.:  U.S.  Government  Printing  Office.  October 
1980,  primarily  Chapter  V.  - 

2.  National  Science  Foundation.  Science  and  Engineering  Edu- 
cation: Data  and  Information  1982.  A  Report  to  the  National 
Science  Board  Commission  on  Precoilege  Education  in  Mathe- 
matics. Science  and  Technology  (NSF  82-30) .  . 

3.  Papers  presented  at  the  National  Academy  of  Sciences*  Con- 
vocation on  Precoilege  Education  in  Mathematics  and  Sci- 
ence, particularly  Paul  DeHart.Hurd.  "State  of  Precoilege 
Education  in  Mathematicsand  Science,"  (May  $2-13. 1982). 
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Chairman  Pkrkins.  Thank  you  very^RWch. 

We  will  wHhhold  our  questions  until  y^e  hear  tho  entire  panol. 

Dr.  Norflect,  lot  mo  welcome  you  here  today.  Dr.  Norfleet  is 
president  of  Morohead  State  University,  which  happofte  to  be  in 
my  congresflional  district.  He  is  doing  a  wonderful  job  there  as 
president.  He  built  the  institution  up  considerably.  He  has  been 
very  much  interested  in  better  math  and  science  courses. through- 
out tho  yfears,  and  I  am  delighted  to  wrelcome  you  here  today,  Dr. 
Norfleet. 

STATEMENT  OV  MORRIS  NORPLEET^PRESIDENT,  MOREIIEAD 
STATE  UNIVERSITY 

Dr.  NoRFUKET.  Thank  you,  Congressman  Perkins,  for  the  invita- 
tion to  appear,  and  thank  you,  as  members  of  the  committee,  for 
your  efforts  in  addressing  a  problem  that  I  feel  is  very  acute.  It  is 
an  honor  to  be  here  with  my  distinguished  colleagues  and  express 
my  concern  along  with  theirs.         \  .        .  v 

J  have  a  prepared  statement.  I  will  not  read  it  in  its  entirety  but, 
rather,  I  would  like  to  read  portions  and  submit  the  statement  for 
the  record.  .     .  , 

I  am  President  of  Morehead  State  University,  an  institution  lo- 
cated in  eastern  Kentucky,  enrolling  6,50ft  students,  with  approxi- 
mately 48  percent  of  those  we  graduate  going  into  teacher  educa- 
tion. 

We  have  a  concern  for  the  math  and  science  area  because  we 
have  seen  it  coming  for  a  long  time.  Morehead  State  University 
was  founded  to  address  the  problems  of  preparing  teachers  in  the 
liberal  arts  programs,  and  we  have  responded  to  the  technological 
education  opportunities  by  developing  a  wide  array  of  2-year  and 
preprofession^  programs. 

At  the  present  time  the  shortage  of  certified  teachers  to  teach 
the  science  and  math  students  and  the  shrinking  number  of  stu- 
dents entering  these  technical  fields  of  study  certainly  threaten  to 
undermine  what  my  institution  is  attempting  to  achieve  m  eastern 
Kentucky.  But  it  is  also  threatening  our  economic  development 
throughout  this  country,  the  industrial  base  and  the  national  secu- 
ri^,  as  has  been  addressed  here  previously  this  morning. 

As  President  Reagan  has  previously  stated  at  the  Convention  of 
the  National  Academy  of  Science  and  the  National  Academy  of  En- 
gineers in  May  of  1982,  "failure  to  remain  at  the  industrial  fore- 
front results  in  direct  harm  to  the  economy  and  the  standard  of 
living."  ,  •  ^ 

What  is  the  problem?  I  see  the  problem  taking  at  least  10  years 
to  resolve  to  the  level  of  satisfaction  that  I  think  has  been  ex- 
pressed here  this  morning.  As  stated  in  the  findings,  >feection  601, 
.  part  A  of  this  Emergency  Act,  the  problem  is  twofold.  We  need  to 
increase  the  level  of  achievement  of  students  at  the  elementary 
and  secondary  levels,  as  well  as  increase  the  supply  and  qualifica- 
tipns  of  teachers  of  math  and  science  at  the  elementary  and  sec- 
ondary level.  ,    ,  ,     ,      J  J 

We  can  focus  on  the  teachers  at  the  high  school  level  and  do 
some  immediate  good,  but  there  is  a  |i,ong-range  impact  that  must 
come  about,  and  it  must  start  at  maybe  the  first  grade.  Students 
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muHt  he  taught  the  hmi  of  mUmci\  tho  lovo  of  mathomaticH,  in » 
ordcifr  t<>  get  thoiu  to  go  into  thoHo  lioldH.  If  wo  do(jiot  txnich  that 
lovo  of  the  HcienecH,  are  we,  in  fact,  forcing  more  dromuta  by  put- 
ting requiroinentH  on  them  at  the  hlgli  Hcnool  level  oocauHe  tiiey 
are  afraid  of  the  subject  and  thoy  don't  want  to  take  them  and 
they^ll  take  an  alti>rnative  patli?  implicit  in  the  goal  to  increase 
the  level  of  achievement  of  our  grade  school  children  is  that  more 
of  these  students  will  pursue  academic  and/or  career  goals  in  math 
and  science,  thus  providing  us  over  the  next  decade  and  decades 
hence  an  adequate  supply  of  well-trained  teachers,  scientists  and 
engineers. 

^  Part  B  of  this  act  attempts  to  address  the  more  short  term  prob- 
lems of  getting  qualified  teachers  in  those  areas  immediately  to 
begin  increasing  the  competency  of  these  students.  If  we  want  to 
have  an  immediate  impact,  I  am  firmly  convinced  that  we  should 
provide  funds  to  enable  teachers  to  go  back  to  school  during  the 
summer  months  to  become  Qualified  in  the  math  and  science  areas. 

Other  areas  of  need  have  Tbeen  identified  here  this  morning.  Cer- 
tainly there  are  needs  in  those  areas.  But  if  you  don't  have  enough 
money  to  do  the  total  job  adequately,  then  let's  focus  on  a  problem 
that  we  can  handle.  I  have  seen  very  few  quail  killed  wnen  you 
shoot  at  the  covey.  You  have  to  focus  on  the  bird,  and  that's  what  I 
think  needs  to  be  done  in  this  particular  act. 

The  current  shortage  of  science  and  math  teachers  was  predicted 
in  the  midseventies.  We  are  now  responding  in  the  eighties.  I  feel 
two  things  primarily  contributed  to  the  current  shortage— a  trend 
that  began  in  the  sixties  and  carried  into  the  seventies  to  down- 
grade or  liberalize  secondary  school  curriculuma  which  reduce  sci- 
ence and  math  requirements^  and  second,  the  low  pay  associated 
with  teaching  at  the  high  school  level. 

Yes;  we  have  had  a  problem.  I  have  been  involved  in  teacher 
education  and  I  saw  modern  math  come  on  the  scene.  I  saw  it 
taught  at  the  university  level,  and  I  saw-  it  rejected.  I'm  not  sure 
how  fully  we  ever  made  the  transition  to  modem  math,  and  I  raise 
the  question  but  I  don't  have  the  answer.  Are  we  still  half  way  be- 
tween something 'and  we  don't  know  where  we  are  in  the  teaching 
of  mathematics?  I  think  Dr.  Ikenberry  very  clearly  pointed  out  the 
need  for  curriculum^ revision  and  evaluation  in  these  areas. 

As  relates  to  curriculum  liberalization,  colleges  and  universities 
are  not  blameless,  either.  We  also  weakened  our  curriculum  to 
permit  students  more  freedom  of  choice  in  course  selection  and  pre- 
electiyes.  More  times  than  not,  students  opted  for  courses  other 
than  in  science  and  mathematics.  I  can  recall  when  we  added  a  re- 
quirement that  teachers  hfid  to  take  an  additional  3  hours  of  math- 
ematics to  become  certified  in  elementary  education,  the  great  hue 
and  cry  went  up  in  our  institution  that  we  were  forcing  them  out. 
Thev  didn't  want  to  take  the  additional  course. 

The  increase  in  the  number  of  students  we  have  in  remedial  sci- 
ence and  math  courses  attest  to  this  fact,  and  Dr.  Ikenberry  ad- 
dressed that.  .  ' 

There  has  been  numerous  times  over  the  years  when  we  have 
been  criticized  for  teaching  remedial  courses  on  our  campuses.  It  is 
my  contention  that  if  a  student  comes  to  college  our  job  is  to  take 
'him  from  where  he  is  to  where  he  should  be  at  the  time  he  gradu- 
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Htm.  That  Urn  meant  |)rovi(llnK  rmniHlliil  cMlucatloii  (o  tho0<5  ^tu- 
donUi.  In  our  country  wo  cnW  It  putting  tho  hun  on  tho  Hli«lf  whoro 
tho  Htuaont  can  nufcCii  It.  But  tho  reality  ortho  ntnid  for  thorn*  iiuntv 
dial  courm^i  iH  ovidonctKl  that  th<i  achioyoniont  lovol  of  wclonco  and 
maili  Htudont**  wo  rtKroivo  from  tho  m^condary  ^KiuK)lD  ia  not  ado- 
quaU»  for  thoni  to  do  collogo  lovol  work.  Thorio  ntudonUi  who  want 
to  entor  a  coiin*o  of  Htudy  in  coUoRo  that  nniulrt^H  Honiowhat  nioro^ 
than  juHt  minimum  comiH^toncy  in  scionco  and  nmthcnnatlca  tako 
our  romodial  courw^.  Many  ntudontiJ,  though,  try  to  avoid  only  but 
the  minimum  ncienco  and  math  roqulromontB. 

Thifl  trond  munt  be  rovorwod.  and  it  can  bo  dono  ho  with  concon- 
tratod»  coopcratlvo  offort  on  ovory  front.  Wo  in  Kentucky,  aa  have 
other  SUitoB,  have  now  taken  niem  to  upgrade  our  acadomic  ro- 
fquiromentij  for  unconditional  admiittiion  to  a  public  inHtitution, 
whoreaB  before  graduation  from  high  BChool  got  you  into  collego. 
Beginning  in  1987,  high  school  Btudoiita  must  complete  a  minimum 
of  20  hi|;h  school  credita  with  a  prescribed  curriculum  in  tho  sci- 
ence and  nuith  atom.  Our  State  Board  of  ICducation  only  thia 
month  approved  tho  incroaa<?d  numbor  of  high  school  cn^ditfl  rec- 
ommended a«  the  prpcoUege  curriculum.  The  SUite  C/Ouncil  on 
Higher  Education  also,  in  January  of  this  year,  approved  these  new 

grecollege  standards  m  a  minimum  admis8ioh  requirement  for  the 
tate'a  eight  public  4-year  institutions. 

The  irony  of  these  increases  is  that  we  in  Kentucky,  with  our 
much  needed  public  policy  on  precolloge  curriculum,  have  at  tho 
time  of  a  teacher  shortage  in  the  science  and  math  areas  actually 
increased  the  demand  not  only  for  more  science  ard^mnth  teachers 
but  better  ones.  also.  However,  regardless  of  tFie^Itnimedinto  prob- 
lem this  poses  for  our  State,  the  alternative  waslto  ao  nothing  and 
continue  the  present  trend  of  having  college  fiteshmen  with  less 
than  a  basic  competency  in  the  science  and  math  (field. 

The  second  reason  ,  for  this  shortage  is  the  JtCnw  pay  associated 
with  teaching  versus  private  industry.  Technolbgy  has  changed  the 
way  yfc  all  work  and  think,  and  it  is  absorbing  many  of  the  science 
and  math  students  we  do  produce,  and  undelratandably  so.  The 
President  of  the  National  Council  of  Teachers  of  Mathematics  is 
quoted  as  saying: 

Math  teachers  coming  out  of  collego  already  realize  that  $12,000  paid  to  a  begin- 
ning teacher  is  a  lot  less  than ^20,000  they  could  earn  in  the  first  year  at  some  com- 
puter firm.  In  addition,  the  public's  indifference  to  the  plight  of  teachers,  the  low 
pay,  the  crowded  classrooms,  the  poor  facilities,  is  a  sign  for  many  s^iudenta  to  stay 
away  from  the  teaching  fields.  '■  " 

In  a  National  Science  Teachers  Association  survey  conducted  in 
1981,  among  newly  employed  science  and  math  teachers,  50.2  per- 
cent were  unqualified,  and  the  results  are  particularly  bad  in 
States  where  high  technology  industries  require  the  best  trained 
science  and  math  teachers.  ' 

I  could  go  into  theiteacher  shortage  facts  State  by  State,  but  I 
want  to  address  speciflcaWy  our  problem  in  KentucW.  In  Kenr 
tucky,  over  the  10-vear  period  from  1971  to  1981,  905  science 
m^ors  and  786  mathematidi  m^ors  were  certified  to  teach  at  the 
secondary  level.  This  represents  production  from  8  public  and  15 
private  institutions  in  the  Commonwealth.  In  1971,-  the  C!ommon- 
wealth  of  Kentucky  certified  153  science  teachers.  In  1980-81,  it 
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dropped  to  58.  In  math,  the  Commonwealth  certified  137' teachers 
in  1973-74,  and  only  44  in  1980-81.  As  a  result  of  all  these  short- 
ages? school  districts  arie  forced  to  use  imqualified  secondary  teach- 
ers to  teach  science  and  mathematics  classes  that  their  students 
must  have.  When  one  looks  at  the  declining  level  o£  achievement 
scores  of  secondary  school  pupils  in  the  field  of.  science  and  math- 
ematics, the  results  of  having  uncertified  teachers  is  obvious.  ,  v  . 

Here  is  what  is  happening  in  other  States:  55  percent^  of  the 
teachers  of  mathematics  in  North  Carolina  were  certified  %  teach 
rdathematics  in  1981;  Missouri,  40  to.  80  percent  of  the  prospective 
teachers  graduating  from  the  Missouri  Teachers'  Institute  will  be 
certifi^ — and  on  and  on  showing  the  shortage.  '  y  ^  ■ 

It  was  estimated  by  the  Kentucky  Academy  of  Science  that  ap- 
.proximately  35,000  youngsters  are  being  taught  in  the  (Sonimon- 
wealth  of  Kentucky  by  uncertified  teachers  in  the  science  and 
math  fields.  The  State  of  Maryland  estimated  that  50,000  students 
were  being  taught  by.  teachers  out.  of  their  field.  A  review  of  the 
facts  of  the  National  Council  of  Teachers  of  Mathematics  will 
quickly  give  you  a  true  picture  of  what  is  happening  in  our  second- 
ary schools.  Is  there  any  doubt  why  the  achievement  level  in  sci- 
erice^^d  math  has  declined? 

I/feel  that  H.R.  30  is  a  step  in  the  right  direction.  For  whatever 
reason,  the  achievement  level  of  students  in  the  n^afh  and  ^ience 
cociipetencies  have  declined.  I  think  the  eriiergency  act  will  assist, 
the  State  and  itef  .local  school  districts  in  developing  plans  and  im- 
plementing programs  that  will  lead  increasingly  to  the  achieve- 
ment level  of  our  elementary  and  secondary  students  in  science 
and  math.  However,  part  B,  as  it  relates  to  postsecondaiy  educa- 
tion andL  assistance,  is  as  important  as  part  A.  As  dritical  as  the 
need  to  get  more  current  teachers  certified  to  teach  in  the  science 
and  math  competencies  is  the  need  to  modernize  and  upgrade  the 
facilities  and  equipnient  in  our  postsecondary  laboratories  and 
classroom  not  as  great.  Dr.  Ikenberry  spoke  to  this  point,  and  J 
would  not  suggest  we  get  all  the  technologies  involved  with  this 
bill,  but  I  think  this  is  an  issue  that  must  be  addressed  immediate- 
ly because  we  are  teaching  our  prospective  jeuad. future  students  and 
engineers  to  go  out  in  a  field  where  they  will  face  equipment  that 
they  have  never  had  any  instruction  on  at  all  in,  the  classroom; 
that  we  cannot  ^eep  abreast  of  the  change  of  technology. 

This  coming  summer  Morehead  State  University,  in  an  effort  to 
remedy  the  snort^e  of  teachers  in  math  and  science  in  the  Com- 
monwealth, is  initiating  ia  two-summer  sequence  of  courses  leading 
to  a  minor  in  mathematics  and  certification  to  teach  mathematics  - 
-^iat  the  secondary  level.  The  sequence,  however,  will  not  all  be  taken 
in  one  summer.  It  consists  of  23  semester  hours  of  math  and  3  se- 
mester hours  of  programing  m  the  basic  languages.  The  summer 
institute  portion  of  part  B  will  assist  us  in  developing  similar  types 
of  programs. 

In  addition,  Morehead  State  University  developed  special  inserv- 
ice  teadier  training  programs  in  conjimction  with  our^local  school 
districts  to  upgrade  the  quality  of  education.  Part  B  of  the  act  that 
relates^to  the  smnmer  institute  really  excites  me.  I  feel  it  is  proper- 
ly focused.  Let/s  prepare  those  teachers  who  are  already  in  the 
field  andj  retrain  them  because  they  ai;e  there,  arid  some  of  them 
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may  desire  to  go  into  this  area..Some  are  already  in  the  area.  This 
^  will  help  them  do  so.  '    ,         ,        .it.i  i 

The  Commonwealth  of  Kentucky  has  also  made  available  loans' 
of  $2,500  to  students  whom,  upon  entering  their  sophomore^years, 
enters  a  math  teaching  certification  curriculum.  For  each  year 
taught  after  graduation,  1  year  of  the  loan  will  be  forgiven.  Certi- 
fied teachers  in  other  fields  who  attend  the  summer  school  to 
become  certified  to  teach  mathematics  will  qualify  for  up  to  one- 
third  of  the  loan  amount  to  be  forgiven. 

K I  have  one  concern  about  the  Emergency  Act,  it  relates  to  the 
relatively  small  amount  of  funds  authorized  for  strengthening  edu- 
cational research  and  development  and  upgrading  laboratory 
equipment  and  facilities.  .  . 

K  I  could  identify  the  area  in  my  institution  that  is  10  years 
behind  in  the  State  of  the  art  of  equipment  and  facilities,  it  is  in 
the  area  of  science  and  mathematics,  particularly  in  the  computer 
scienceSt  * 

When  we  talked  about  salaries  a  while  ago,  I  cannot  keep  in- 
stnictors  in  the  area  of  computer  science.  I  cannot  compete  with 
business  and  industry  for  those  individuals.  When  I  get  a  good  pro- 
fessor, he  is  with  me  for  2  to  3  years  and  he  immediately  leaves  for 
a  salary  in  excess  of  $10,000  more  than  I  can  pay  that  individual. 

Federal  programs  in  the  past  enabled  us  to  keep  up  in  the  tech- 
nologies in  the  many  areas,  and  since  many  of  .these  have  been 
elimmated  or  cut  back,  our  capabilities  to  keep  up  have  dimin- 
,ished.  We  had  the  old  title  VI,  part  A  and  part  B— part  A  referred 
to  media  equipment  and  part  B  to  scientific  ^equipment.  The  Na- 
tional Science  Foundation  had  an  equipment  program  that  has 
been  eliminated.  Therefore,  we  have  no  access  to  thofe  funds. 

I  think  I  can  safely  say  that  many  of  my  fellow  college  and  um- 
versity  presidents  support  H.R.  30.  I  have  talked  to  many  of  my 
colleagues  in  the  American  Assoc^ition  of  State  Colleges  and  Uni- 
versities, which  has  a  membership  of  350  regional  universities,  like 
Morehead  State,  and  I  know  the  aissociation  is  firmly  behind  this 
legislation.  The^results  .will  be  tangible,  and  if  1  could  summarise 
by  saying.  No.  1,  focus  on  training  and  retraining  of  those  already 
teaching,  the  high  school  and  elementary  teachers,  and  encourage 
more  to  go  into  the  field  of  teaching.  „ 

There  is  a  provision  in  this  piece  of  legislation  for  teachers  to  be 
on  leave  of  absence,  to  be  associated  with  a  research  laborjatoiy, 
where  they  can  get  firsthand  knowledge  of  what  is  happening  m 
the  field  and  take  it  back  to  the  classroom.  We  are  divorcing  our 
classrooms  from  those  research  laboratories  and  they  do  not  know 
what's  going  on.  •  ' 

Do  something  for  facilities  and  equipment,  so  that  we  can  ade- 
quately tram  the  teachers.  We  need  to  be  ericourage^some  way  to 
get  more  scholars  on  our  campus,  scholars  from  buiamess  and  m- 
dustry  to  bring  the  real  world  on  jcampus  and  into  the  classrooms 
of  our  public,  elementary  and  secondary  classrooms.  •  . 

We  need  to  develop  this  awareness  program,  and  one  of  the 
things  that  I  am  working  on  at  the  present  time  is  to  develop  an 
awareness  pTogram— and  it  will  probably  start  at  the  second  grade 
level,  inviting  a  group  of  elementary  teachers  to  campus  for  a 
period  of  time,  simply  to  acquaint  them  with  the  new  scientific  ap- 
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proaches  in  all  fields.  It  will  ibe  a  shotgun  approach,  but  it's  an 
awareness  attempt  only.  So  that  when  .they  go  back  to  the  class- 
rooms, and  that  second  grade  student  comes  in  after  having 
watched  Nova  the  night  before,  that  teaclier  can  be  at  least  coher- 
ent in  talking  to  the  student  about  what  he  saw  on  television.  This 
will  be  an  awareness  attempt  that  will  go  on  for  a  period  of  time, 
year  by  year,  bringing  in  a  small  number  with  intensive  instruc- 
tion in  the  total  area.  ^  . 

Congressman  Perkins  and  members  of '4;he  conunittee,  thank  you 
for  giving  me  aft  opportunity  to  address  this  important  issue.  More- 
head  State  University  stands  firmly  behind  any  attempt  that  this 
committee  and  the;  legislature  envisions  in  acting  to  remedy  the 
.problem,  >  c 

Thank  you.    ^  -     "  \ 

[The  statement  of  Dr.  Norfleet  follows:] 

Prepared  Statement  of  Morris  L.  NoRFt£Fr,  pREsmENT,  Morehead  State 
-  Untverbity 

-         .  .  mtRODUCTlON 

Fm  Morris  Norfleet,  President  of  Morehead  State  University.  MSU  is  a  public  in- 
stitution of  6,500  students  located  in  eastern  Kentucky.  We  serve  primarily  twenty- 
two  northeastern  and  eastern  Kentucky  counties.  Twenty-one  of  these  counties  are 
in  Appalachia.  Fm  here  today  to  speak  in  support  of  House  Resolution  SO,  the  Emer- 
gency Mathematics  and  Science  Education  Act.  The  l^islation  is  an  attempt  to  pro- 
vide assistance  to  improve  elementary,  secondary  and  post  secondary  education  in 
mathematics  and  science.  *  - 

MSU  was  foimded  as,  and  is  still,  an«  institution  primarily  focused  on  providing 
teachers  to  our  service  area.  Along  with  our  other  Liberal  Arts  programs,  we  haye, 
of  course,  responded  to  the  demand  for  technological  educational  opportnities  by  de- 
veloping a  wide  array  of  2  year  and  pre-professional  programs.  We  in  eastern  Ken- 
tucky are  a(iutely  threatened  by  the^  shortage  of  science  and  mathematics  teachers 
and  the  relatively  small  number  of  students  matriculating  in  these  fields  today. 

The  shortage  of  certified  teachei^  to  teach  the  sciences  and  mathematics  students; 
and  the  shrinking  number  of  students  entering  these  technical  fields  of  study,  cer- 
tainly threatens  to  undermine  what  my  institution  is  attempting  to  achieve  in  east- 
em  Kentucky,  but' is  also  threatening  to  the  economic  development,  the  industrial 
base  and  national  security  of  this  country.  As  President  Reagan  has  previously 
stated  at  the  Convocation  of  the  National  Academy  of  Science  and -the  National 
Academy  of  Engineering  in  Mav-of  1982,  "Failure  to  remain  at  the  industrial  fore- 
front results  in  direct  harm  to  the  economy  and  standard  of  living.'' 

■n  ■ . 

PROBLEM 

As  stated  in  the  "finding*'  Section  601,  Part  A  of  this  Emergency  Act,  the  problem 
is  twofold.  We  need  to  increase  the  level  of  achievement  of  students  at  the  elemen- 
tary and  secondary  level  as  well  as  increase  the  supplv  and  qualifications  of  teach- 
ers of  mathematics  and  science  at  the  elementary  and  secondaiy  level.  Implicit  in 
the  goal  to  increase  the  level  of  achievement  of  our  grade  school  children  is  that 
more  of  these  students  will  pursue  academic  and/or  career  goals  in  the  mathematics 
and^sciences,  thus  providing  us  over  the  next  decade  and  decades  hence  an  adequate 
supply  of  well-trained  teachers,  scientists  and  engineers.  Part  B  of  this  Act  attempts 
to  address  the  more  short-term  problem  of  getting  aualified  teachers  in  these  areas 
immediately  to  begin  increasing  the  competency  of  these  students. 

The  current  shortage  of  science  and  math  teachers  w&s  predicted  in  the  mid 
1970's.  I  feel  two  things  primarilv  contributed  to  the  current  shortage:  (1)  A  trend 
that  began  in  the  60's  and  carriea  into  the  Wa  to  downgrade  or  liberalize  secondary 
school  curriculums  whi^h  reduced  sci^ce  and  math  requirements,  and  (2)  the  low 
.  pay  associated  with  teaching  at  the  high  school  level. 

As  relates  to  curriculum  liberalization,  colleges  and  universities  are  not  blameless 
either.  We  also  weaJcened  our  curriculums  permitting  students  tnore  freedom  of 
choice  jn  course  selection.  More  times  than  not,  students  opted  for  courses  other 
than  in  science  and  mathematics.  Many  students  coming  to  us  from  the  secondary 
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schools  lack  the  basic  skillB  to  deal  with  college  level  science  an^  mathematic 
courses.  The  increase  in  the  number  of  sudents  we  have  in  remedial  science  and 
math  courses  attest  to  this  fact  There  have  been  numerous  times  over  the  years 
when  we  have  been  much  criticized  for  teaching  remedial  courses  on  our  campufles. 
But  the  reality  of  the  need  for  these  remedial  courses  are  evidence  that  the  achieve- 
ment level  of  the  science  and  mathematics  students  we  receive  from  the  secondary 
schools  is  not  adequate  for  them  to  do  college  level  work.  Those  students  that  waht 
to  enter  a  course  of  study  in  college  tht  requires  somewhat  more  than  just  tiie  mmi- 
mum  competency  in  science  and  mathematics  take  our  remedial  courses.  Many  stu- 
dents though  try  to  avoid  only  but  the  minimum  science  and  math  requirements. 

This  trend  must  be  reversed.  The  students  entering  our  colleges  and  umversiti^ 
must  have  stronger  science  and  math  backgrounds;  riot  only  to  matnculate  normal- 
ly but  to  enter  teaching  fields  in  the  sciences  and  mathematics  or  the  non-teacmng 
science  and  mathematic  fields  to  meet  the  demand  of  government  and  industry. 

Quoting  John  B.  Slaughter,  Director  of  the  National  Science  Foundation,  only 
about  of  high  schools  require  more  than  one  year  of  math  or  science  for  gradua- 
tion. Colleges  and  universities  have  reduced  the  number  of  subjects  they  require  for 
admission.  Continuing  to  quote:  What  is  so  worrisome  about  this  trend  is  ttiat  stu- 
dents who  take  no  math  or  science  after  their  tenth  school  year  have  effectively 
eliminated  science  or  engineering  as  careers.  Moreover,  as  society  bwmes  more  de- 
pendent on  technol<^,  technically  illiterate  students  may  be  forsaking  the  ability 
to  be  fully  productive  citizens  in  many  ways  of  life."  End  quote.  i 

We  in  Kentucky,  as  have  other  states,  now  have  taken  steps  to  upgrade  our  aca- 
demic requirements  for  unconditional  admission  to  a  public  institution.  vHiereas 
before,  graduation  from  high  school  ?ot  you  in  college.  Beginmng  m  1987.  high 
school  students  must  complete  a  minimum  of  20  high  school  credits  with  a  pi;e- 
scribed  curriculum  in  the  science  and  math  areas.  Our  state  board  of  education  only 
this  month  approved  the  incrqased  number  of  high  school  credits  recommended  as 
the  pre^llege  curriculum.  The  state  Council  on  Higher  Education  also  m  January 
of  this  year  approved  these  new  pre<»Uege  standards  as  the  minimum  admission 
requirement  for  the  state's  eight  public  four-year  institutions.  , 

The  irony  of  these  increases  is  that  we  in  Kentucky,  with  our  much  needed  public 
policy  on  pre^Uege  curriculum,  have  at  a  time  of  a  teacher's  shortage  in  the  sci- 
ence and  math  area  actually  increased  the  demanjl  for  riot  only  more  saence  and 
inath  teachers,  but  better  ones  also.  However,  regardless  of  the  immediate  problem 
this  poses  for  our  state,  the  alternative  was  to  do  nothing  and  contmue  the  present 
trendofhaving  coU^e  freshmen  with  less  than  a  basic  competency  m  the  science 
and  math  fields.  .     j         i.  u» 

The  second  reason  for  the  shortage  is  the  low  pay  associated  with  teactung  vs. 
private  industry.  Technology  is  changing  the  way  we  all  work  and  think,  and  is  ab- 
sorbing many  of  the  science  and  math  students  we  do  produce,  and  understandably 
so.  Max  Sobel,  president  of  the  National  Council  of  Teachers  of  Mathematics,  is 

tuoted  as  saying,  "Math  teachers  coming  out  of  college  already  realize  that  the 
12.000  paid  to  a  berinning  teacher  is  a  lot  less  than  the  $20,000  theycould  earn  in 
the  first  year  with  some  computer  firaas.  In  addition,  the  public's  mdifference  to  the 
plight  of  teachers,  the  low  pay,  the  crowded  classrooms  and  .the  poor  facilities  are  a 
sign  to  many  students  to  stay  away  from  the  teaching  fields."  .  oo  i  u  t 

In  a  national  science  teacher's  association  survey  conducted  m  1981  by  Jam^ 
Shymansky  of  the  University  of  lowa-among  newly  employed  science  and  math 
teachers,  50.2  percent  were  unqualified,  and  the  results  are  particularly  bad  in 
states  where  high  technol(^  induatries  require  the  best  trained  science  and  math 
personnel. 

TKACHBB  SHOBTAGE  FACTS  . 

This  is  not  a  fabricated  shortage.  While  the  nation's  coUeges  and  universities  are 
producing  enough  secondary  teachers  in  other  areas,  we  have  not  been  able  to^meet 
the  demand  for  science  and  mathematics  teachers,  especially  in  the  science  fields  of 
physics,  chemistry  and  earth  science.  As  coUege  administrators,  we  know  we  ve  been 
producing  more  elementary  and  secondary  teachers  than  are  needed  m  todays 
market  because  of  decUning  enrollments.  But,  the  decline  in  science  and  naath 
teachers  has  already  exceeded  the  enrollment  decline  bjr  a  factor  of  three,  according 
to  testimony  given  by  Sarah  B.  Klein,  President  of  National  Science  Teachers  Asso- 
ciation, given  before  the  Conmiittee  ori  Human  Resources  of  the  U.a 

If  I  may  take  the  time,  I  want  to  use  a  few  facts  prepared  by  the  Natiaial  Counal 
of  Teachers  of  Mathematics.  Since  1972,  there  has  been  a  77  percent  decline  m  the 
number  of  secondary-level  mathematics  teachers  prepared  in  600  teacher-tramer 
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f)rofframB  nationwide.  Among  newly  employed  science  and  mathematics  teachers, 
^,2  percent  were  Judged  by  principals  to  be  unqualified  to  teach  in  those  fields,  but 
iuid  been  employed  on  an  emergency  basis  because  school  ofHcials  could  not  find 
qualified  teacners.  In  the  Pacific  States,  according  to  the  principals,  the  ratings  of 
unqualified  persoilnel  jumped  to  84  percent.  (Education  Week,  March  31,  1982.) 

To  again  quote  from  the  testimony  of  Sarah  E.  Klein,  "only  56  percent  of  the 
graduates  prepared  to  teach  mathematics  actually  entered  the  teaclung  profession. 
Alntost  five  times  mor^  science  and  mathematics  teachers  left  teaching  in  1^80  for 
emplo^ent  in  non-teaching  jobs  than  left  due  to  retinnent.  If  the  present  exodus  of 
qualified  science  and  mathematics  teachers  from  secondary  schools  continues,  the 
nation  will  have  a  net  loss  of  35  percent  by  1992. 

STATE-BY-OTATE  ANALYSIS 

A  1981  study  by  Trevor  G.  Howe  and  Jack  A.  Gerlovich,  titled  "National  Survey 
of  the  Estimated  Supply  and  Demand  of  Secondary  Science  and  Mathematics  Teach- 
ers" indicated  that  in  43  olf  the  45  U.S.  states  reporting,  there  was  a  shortage  or 
critical  shortage  of  secondary  mathematic  teachers  in  1981.  This  study  also  indicates 
that  40  states  had  shortages  or  critical  shortages  of  phyB^ics  teachers,  37  states  had 
shortages  or  critical  shortages  of  chemistrv  teachers  and  31  states  have  a  shortage 
or  critical  shortage  of  earth  science  teapliem, 

In  Kentucky  over  the  10  year  period,  1971-72  to  1980-81,  905  science  mcuors  and 
786  mathematics  majors  were  certified  to  ^teach  at  the  secondary  level.  This  repre- 
sents production  from  8  public  and'15  private  institutions  in  the  Commonwealth.  In 
1971-72,  the  Commonwealth  of  Kentucky  certified  153  science  teachers;  in  1980^1 
it  dn)pped  to  53.  In  math,  the  Commonwealth  certified  137  teachers  in  1973-74  and 
only  4f  in  1980-81. 

As  a  result  of  all  these  shortages,  school  districts  are  forced  to  use  unqualified 
secondary  teachers  to  teach  the  science  and  mathematic  classes  that  their  students 
must  have.  When  one  looks  at  the  declining  level  of  achievenaent  scores  of  ^second- 
ary school  pupils  in  the  field  of  science  and  mathematics  the  result  of  haying  uncer- 
tified teachers  teaching  is  obvious.  Here's  what's  happening  in  a  few  of  your  own 
states.  Again,  from  facts  compiled  by  the  National  Coiucu  of  Teachers  of  Math- 
ematics. 

In  North  Carolina-  In  1979-80  only  55  percent  of  the  teachers  of  mathematics  in 
the  state  were  certified  to  teach  mathematics.  (Mathematics  Teacher,  December 
1981.) 

Inr  Missouri:  Only  about  40  bf  the  80  prospective  mathematics  teachers  who  will 
graduate  from  Missouri's  teaching  institutions  are  expected  to  be  teaching  the  fol- 
lowing fall,  although  at  least  200  vacancies  are  expected  in  the  state.  (Kansas  City 
Times,  21  May  1982.)  There  was  a  43  percent  increase  in  the  issuance  of  emergency ' 
certification  in  1979  vs  1978.  (Mathematics  Teacher,  March  1981.)  /  " 

In  New  York:  The  nation's  second  most  populous  state  had  only  32  college  gradu- 
ates planning  to  teach  junior  or  senior  high  school  mathematics  in  1982,  down  from 
715  in  1975.  ( 

In  New  Hampshire:  Only  one  college  graduate  in  the  state  in  1982  is  plaiming  on 
a  career  in  mathematics  teaching.  (Christian  Science  Monitor,  12  July4.9iB2.) 

In  California:  Of  the  more  than  400,000  students  in  California's  public  four^ear 
institutions  in  the  spring  of  1982,  only  97  were  preparing  to  Jbe  secondary  mathemat- 
ics teachers.  (Phi  Delta  Kappan,  September  1982.) 

.In  Connecticut:  Coiihecticut's  14  teacher  training  pr(^ams  produced  only  28 
mathematics  endorsed  candidates  for  the  State's  16f  mathematics  vacancies.  Only 
59  percent  of  the  teachers  in  grades  6-8,  7-9  and  7-8  mathematics  departments  pos- 
sess a  7-12  mathematics  endorsement.  (Department  of  E!ducation,  State  of  Connecti- 
cut, "A  Narrative  Su|nmary  of  the  1982  Questionnaire  Regarding  the  Need  for 
Mathematics  Teachers.") 

In  New  Jersey:  The  State  Department  of  Education  has  declared  an  emergency 
shortage  of  mathematics  teachers  in  17  of  New  Jersey's  21  coiuties.  This  emergency 
designation  permits  districts  to  use  unlicensed  teachers— Some  without  bachelors 
dw'ees — to  teach  the  subject.  (Star-Ledger,  September  1982). 

ft  was  estimated  by  the  Kentucky  Academic  of  Science  that  approximately  35,000 
younsters  are  being  taught  in  the  (Jonunonwealth  of  Kentucky  by  uncertified  teach- 
ers in  the  science  and  math  fields.  The  State  of  Maryland  estimated  50,CK)0  students 
were  being  taught  by  teachers  out  of  their  field.  A  xeveiw  of  the  facts  from  the  na- 
tional council  of  teachers  of  mathematics  will  quickly  give  you  a  true  picture  of 
what's  happening  in  our  secondary  schools.  Is  there  any  doubt  why  the  achievement 
levels  in  science  and  math  have  declined? 
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I  feel  Houae  Resolution  80  is  a  step  in  the  right  direction.  For  whatever  reaapns, 
the  achievement  levels  of  students  In  the  mathematics  and  science  competencies 
have  declined.  I  think  the  emersehpy  act  will  araist  the  State  and  its  local  school 
districts  develop  plans  and  iitaplement  programs  that  will  lead  to  increasing  the 
BchievexiQent  levefof  our  elementaiy  and  secondary  students  in  science  and  math- 
ematica.  However,  part  B  as  it  relates  to  poet  secondary  assistance  is  as  important 

^^CTitical  as  the  need  to  get  our  current  teachers  certified  to  teach  in  the  science 
and  math  competencies:  Is  the  need  to  modernize  and  upgrade  the  faculties  and 
equipment  in  our  post  secondary  laboratories  and  classrooms. 
/This  coming  summer,  M8U  in  an  effort  to  remedy  the  shortage  of  teachers  m 
mathematics  the  commonwealth  is  initiating  a  two  summer  sequence  of  courses 
\PM\\na  to  a  minor  in  mathematios  and  certification  to  teach  mathematics  at  the 
oeoon&xy  level.  The  sequence  (not  all  in  one  stmmier)  consists  of  23  semester  homns; 
of  mathematics  and  8  semester  hours  of  progranuning  in  the  basic  language.  The 
summer  institute  portion  of  part  B  will  assist  us  in  developing  similar  type  pro- 
grams. In  addition,  MSU  is  developing  special  inservice  teacher  training  pnwrains 
m  coEUunction  with  our  local  school  superintendents  to  upgrade  the  quality  of 
instruction.  „  _  _  ,  . 

Part  B  of  the  act  that  relates  to  the  summer  institute  really  excites  me.  I  feel  it  is 
properly  focused.  It  is  focused  on  a  segment  of  our  population— those  j)eople  who 
have  already  choeen  teaching  as  a  careei^where  results  are,  in  my  opimon,  assured 

^^e  CommOTwealth  of  Kentucky  has  also  made  available  loans  of  f 2,500  to  stu- 
dents whom  upon  entering  their  sophomore  year  enters  a  mathematics  teaching  cer^ 
tification  curriculum.  For  each  year  tau«dit  after  graduation,  a  year  of  the  loan  will 
be  fotgiven.  Certified  teache^  m  other  fields  who  attend  summer  school  to  become 
certified  to  t^u:h  mathematids  will  qualify  for  up  to     of  the  loan  amount. 

If  I  have  one  concern  about  the  emergency  act,  it  relates  to  the  relative  small 
amount  of  ftmds  authorized  for  "strengthening  education  research  and  develop- 
ment",  and  "upgrading  laboratory  equipment  and  facilities."  If  I  could  identify  the 
one  area  in  my  mstitution  that  is  10  year  behind  in  state  of  the  art  equipment  and 
fadhtiee,  it's  m  the  area  of  sdehce,  mathematics,  computer  Science  and  the  other 
technologic.  Federal  programs  in  the  past  enabled  us  to  keep  up;  smoe  manv  of 
these  have  been  eliminated  or  cut  back,  our  capabilities  to  keep  up  have  diminiflned. 
^/nthout  the  proper  equipment  and  facilities,  we  still  face  an  uphill  batue  to  allevi- 
ate the 'lindmg^  of  section  601  of  this  act  '      '      ,     .    :  ^ 

I  think  I  can  safeh^  say  that  many  of  my  fellow  college  and  umversity  pr^dents 
support  House  Resolution  80, 1  encourage  your  support  of  this  legislation.  The  re- 
sults wiU  be  tanfi^le  and  will  be  obvious  to  us  all.  Thank  you  for  permitting  me  to 
appear  here  today. 

Chairman  Pkbkins-  Thank  you  very  much,  Dr.  Norfleet,  for 
giving  us  your  excellent  testimony. 

Our  next  witness  is  Nolen  Ellison,  chancellor,  Cuyahoga  Commu- 
nity College.  We  are  delighted  to  welcome  you  here.  You  havei  al- 
ready been  introduced  by  Mr.  Stokes. 

STATEMENT  OF  NQLEN  M.  ELUSON,  CHANCELLOR,  CUYAHOGA 
COMMUNITY  COLLEGE 

Dr.  Eluson.  Thank  you,  Mr.  Chairman,  and  members  of  the 
committee,  mv  colleagues  at  the  table.  I  will  try  not  to  repeat  a 
good  many  of  the  facts  that  you  have  heard  from  my  colleagues 
that  reaUy  represent  the  entirety  of  higher  education  in  America 
today  and  our  broad-based  concern  about  the  condition  of  science 
and  math  education  and  tlie  condition  of  the  public  education 
cfystem  with  respect  to  future  directions  in  the  CO  w 

I  am  here  tooay  speaking  on  behalf  of  the  Joint  Commission  on 
Federal  Relations,  however,  the  American  Association  of  Communi- 
ty' and  Junior  Colk^,  and  the  Association  of  Communiiy  Collie 
IVustees.  Additionally,  I  am  this  year  on  a  half-year  sabbatical 
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leave,  funded  by  the  Kellogg  Foundation,  to  help  the  1,280  commu- 
nity colleges  and  technical  colleges  across  the  country  to  teassess 
our  resources  as  institutions  and  the  great  challenge  of  putting 
America  back  to  work  as  soon  as  possible.  So  I. represent  a  .unique 
sector  of  higher  education  today,  and  I  should  begin  with  a  couiile 
of  facts  that  I  would  suspect  the  committee  is  aware  of,  but  I  want 
to  reiterate  them. 

First  of  all,  I  would  point  out  that  a  community  or  technical  . or ^ 
junior  college  today  in  America  i^.  within  reasonable  commuting 
distance  ,  of  more  than  90  percent  of  all  Americans  in  our  country. 
Second,  that  community  and  technical  and  junior  colleges  are  low 
cost,  with  an  average  ttiition  of  $501  a  year  in  the  public  sector. 
Representative  Stokes  mentioned  $16  a  credit  hour  at  Cuyahoga. 
That  fee  is  about  average,  a  little  more  than  average  across  the 
country  today. 

Seven  point  one  percent  of  all  U.S.  adults  18  years  old  and  older 
are  enrolled  in  community,  technical  and  junior  colleges  in  the 
1980-81  year;  49  million  credit  enrollmentB  in  the  fall  of  1980;  2.4 
million  m  other  semester  and  tri-mester  and  summer  sessions. 
Forty  percent  of  all  under^aduate  students  in  colleges  were  en- 
rolled m  community,  technical,  and  junior  collies  in  the  fall  of 
1981. 1  imagine  if  I  were  to  add  the  enrollments  at  the  branch  cam- 
puses,'the  university  branch  campuses  of  Ohio,  which  does  not 
have  a  comprehensive  community  college  system,  and  the  branch 
campuses  in  Kentucky,  that  figure  would  even  be  much  greater. 

Ciommunity  and  technical  and  junior  coll^^es  prepare  people  for 
employment  in  over  1,400  different  occupations,  263  alone  in  the 
allied  health  field.  Community,  technical;,.and  junior  collides  pr^ 
pare  people  for  transfer  to  the  4-year  colleges  and  universities,  and 
many  of  them,  like  my  institution,  match  perfectly  with  Case  West- 
em  Reserve  ^University  and  with  Cleveland  State  University  in 
what  we  call  two-plus-two  programs  that  provide  the  bridge  oppor- 
tunity for  many  people  who  cannot  afford  to  go  on  to  the  imiversi- 
ty  immediately  but  come  to  us  because  of  our  broad  based  pro- 
grams in  the  science  and  math  areas  and  because  we  provide  tre- 
mendous support  services  for  those  students  who  need  extra  help, 
who  came  from  the  high  schools  ill-prepared. 

Those  facts  then  lead  me  to  suggest  a  couple  of  things.  When 
Representative  Skelton  talked  about  the  skilled  trades,  when  Rep- 
resentative Brown  mentioned  to  focus  on  the  tip  of  the  iceberg, 
that  th^  National  Science  Foundation  was  not  enough,  that  in  this 
country  today  we.  must  be  concerned  about  the  broad  base  of  our 
citizens  and  the  ability  to  function  effectively  in  society  as  we  know 
it,  and  certainly  as  we  move  to  the  high  tecnnology  areas. 

I  listed  several  areas  of  m^'or  projects  underway  now  in  commu- 
nity and  technical  colleges  across  the  country  that  relate  specifical- 
ly to  the  tdpic  we're  talking  about:  advanced  computer  applica- 
tions, microelectronics,  medical  technologies,  advanced  manufactur- 
ing, CADCAM  systems,  advanced  office  technologies,  many  of  these 
are  pro^am^,  a  part.  of  tUe  252  job  titles  listed  in  the  handbook  on 
occupations,  where  niore  than  half  of  thosb  titles  will  not  re<]^uire 
in  the  years  ahead  a  4ryeai'  college  degree.  And  yet  the  techmciah 
base  for  training,  the  teclmician  base  to  support  businiess  and  in- 
dustry, the  technician  base  in  our  country  today  will  be  educated 
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probably,  at  loaat  step  one,  in  the  2-year  community,  junior,  and 
technical  colleges. 

It  is  gratifying  to  know  that  the  committee  has  focused  this  issue 
in  terms  of  how  HJL  80  addresses  the  question  of  critical  shortages 
in  teacher  education  and  training.  Our  concern  would  be  cdso  that 
the  improvement  of  science  and  math  education  generally,  not  just 
the  question  of  teacher  training,  and  the  utilization  of  business  in- 
dustry  resources,  as  one  of  the  key  links ;  to  meeting  this  scientific 
gap  tiiat  we  now  face  would  be  a  part  ,  of  our  thinking  and  your 
thmkinghere  today.  , .  /  ^t"         \  .  f  ui 

In  my  testimony  that  will  be  entered  mto  the  record,  m  table  one 
of  that  testimony  of  facts,  you  will  note  that  a  number  of  ^year 
community  and  junior  coU^es  reporting  on  critical  shortages  or 
shortages  suffiests  that  over  90  percent  of  our  colleges  are  htuting 
for  computer  instructors  today.  Some  433  responding  schools  to  a 
most  recent  survey  by  our  president,  Dr.  Dale  Parnell,  who  is  the 
president  of  the  AACJC,  of  483  responding  schools,  roughly  one- 
half  of  the  public  2-year  colleges  in  America,  some  77  percent  are 
also  hurting  in  tiie  area  of  electronics  instructors,  those  who  can 
function  efifectively  in  the  training  programs  that  we  have. 

Shortages  run  40  percent  or  higher  in  both  math  and  physics, 
and  38  percent  reported  shortages  in  the  other  high-tech  areas.  In 
the  breakdown  of  computer  science  instructor  shortages  by  r^on, 
table  2  in  my  summary,  all  the  responding  colleges  in  region  II— 
New  York  and  New  Jersey—showed  they  need  critical  help  m 
those  areas.  ■  ,  ,  ,  ,  V 

The  testimony  that  is  entered  into  the  record  is  buttressed  by 
statements  from  Peter  Blake,  the  Director  of  the  International  Ro- 
botics Institute,  that  points  out  that  unless  we  are  able  to  provide 
both  the  manufacturing  base  and  the  technological  research  base, 
and  also  the  technician  operation  base  for  that  industry,  that  we 
wiU  continue  to  fall  even  further  behind.  You  had  the  facts 
brought  before  you  this  morning.       ■   \  ^    .  v 

In  the  community  coU^es,  we  look  at  this  crisis  with  the  same 
sense  of  urgencqr  and  gravity  that  TRW  cSconomist  Dr.  Pat  Choate 
ascribes  to  it  in  his  penetrating  monograph,  "Retooling  the  AmeriP" 
can  Work  Force:  Toward  a  .  National  Training  Strategy",  in  which 
he  oteerves: 

The  speed  and  force  of .  .  .  change  will  be  aweflome.  Consequently,  millionfl  of  jobs 
and  workers  wiU  become  obeolete.  ...  In  this  decade  virtually  all  of  the  nation  a 
workers,  most  of  whom  are  now  employed,  will  need  to  be  retrained  or  have  their 
akillB  sharpened. 

We  contend  that  much  of  that  training  and  retraining  is  going  to 
go  on  in  low-cost,  dose-to-home  community  institutions  that  are 
stationed  now  all  across  our  nation. 

We  hope  that  every  Member  of  C!ongress  would  have  access  to 
that  document,  because  we  believe  that  it  represents  very  strongly 
a  view  that  .2-year  community  and  junior  and  technical  colleges 
support. 

A  commitment  to  human  capital  and  skill  development  on  the 
scale  we  are  talking  abotit  ought  to  take  the  form,  we  believe,  of  a 
broad  national  jpblicy  by  which  the  currently  fragmented  Federal 
programs  that  foster  employment  and  skill  development,  including 
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the  Vocational  Education  Act,  can  be  more  effectively  focused  on 
the  Nation's  critical  skill  shortages. 

Govempr  Pierre  S.  du  Pont,  TV  of  Delaware  put  the  challenge 
aptly  last  week  at  the  National  Press  Club  when  he  said^-and  I 
quote— '^  .  •  ^  comprehensive  national  employment  policy  must 
'  reach  the  same  level  of  prioritv  in  the  eyes  of  government  as  na- 
tional defense."  So,  the  bridge  between  the  comments  made  by  the 
Representatives  earlier  today  and  the  comments  of  this  panel  with 
respect  to  not  only  science  and  math  education  but,  indeed,  train- 
ing people  to  go  to  work  in  our  businesses  and  industries  today,  ate 
bndged  in  the  concept  that,  indeed,  a  national  human  resource  re- 
investment must  be  miade. 

Mr.  Chairman,  your  bill,  H.R.  30,  points  .us  in  the  direction  of 
building  such  a  policy,  I  believe,  toward  building  the  two-pronged 
program  by  which  the  crisis  in  productivity  in  this  Nation  can  be 
met.  One  prong  must  be  the  revitcdization  of  math  and  science  in- 
struction m  the  elementary  and  secondary  school  levels,  as  pre- 
scribed in  your  bill*  The  second  prong  must  be  an  equally  vigorous 
initiative  at  the  adult  education  level,  focused  on  the. demand  side 
of  the  employment  market. 

We  have  listed  in  the  testimony,  and  we  will  attach  to  the  testi- 
monv,  a  number  of  specific  examples  that,  your  committee  can  be 
led  by,  examples  that  are  workm^  today  in  bridge  institutions 
called  community,  junior,  and  technical  colleges. 
.  Representative  Miller's  bill  of  the  last  Congress,  H.R.  5820,  ad- 
dressed the  challenge  fiom  the  demand  side,  and  the  Association  of 
Community  College  Trustees  provided  written  commentp  to  your 
California  nearings  which  support  the  concept  addressed.  If  indus- 
try is  given  incentives  to  pfTer  the  first  piece  of  the  training  dollar, 
then  taxpayers  will  have  stronger  assurances  that  displaced  work- 
ers and  the  unemployed  are  being  trained  for  real  jobs. 

In  your  December  markup  of  H.R.  7130,  Mr.  Chairman,  you 
voiceq  alarm  that  the  National  Science  Foundation  was  not  respon- 
sive to  initiatives  in  community  colleges,  technical  colleges,  and 
smaller  universities,  and  that  it  had  done  little  to  advance  the  de- 
velopment ojF  technician  training.  We  echo  that  concern.  NSF  can 
and  should  do  much  more  to  expand  the  Nation's  technician  skill 
base.  Just  as  the  U.S.  co&petitive  advantages  in  industry  have 
dwindled  away  over  time  because  of  the  nedect  of  the  skiU.  base, 
any  edge  we  may  still  ergoy  in  technological  and  scientific  discov- 
ery also  will  be  lost  over  time  unless  we  rebuild  the  skill  base  that 
will  operate  the  systems  that  are  now  being  put  in  place. 

In  revitalizing  the  science  and  math  programs  at  every  level  of 
education,  the  community  colleges  already  are  a  strong  partner, 
and  a  natural  partner,  between  public  education,  elementary  and 
secondary,  and  most  of  our  4-year  coU^es  and  universities,  and  in- 
creasingly between  business  and  industry— just  one  more  exaniple. 

Representative  Stokes  mentioned  the  N.A]SA  [Lewis],  Case  West- 
em  Reserve,  Cleveland  State  University,  Cuyahoga  Commvmity 
College,  and  the  lo^  public  school  system  bridge.  That  project  is 
workmg  because* we  have  asked  NASA  scientists  and  scientists  in 
business  and  industry  in  the  greater  Cleveland  community' to  come 
into  our  classrooms,  directly,  and  they  provide  now  a  large  cadre  of 
our  part-time  faculty  ^in  nai^-to-fill  full-time  jobs.  Thai  project  is 
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working  and  it  ia  one  that  will  be  an  example  across  the  country, 
of  business,  industry,  research  center,  university,  community  col-  . 
lege  partnerships.  ■  , 

Dr.  Ikenberry  mentioned  the  PLATO  project,  Mr.  William 
Norris,  chief  executive  officer  of  CJontrol  Date  Corporation,  a  com- 
pany that  still  hahdles  at  least  the  marketing  end  of  the  program 
logic  machine  called  PLATO.  We  have  entered  into  a  8-year  agree- 
ment that  we  are  at  the  end  of  now,  in  which  that  company  paid 
half  the  cost  for  the  continued  R&D  development  and  utilization  of 
the  PLATO  system.  Mr.  William  Norris  is  a  member  of  the  Presi- 
dent's Task  Force  on  Private  Sector  Initiatives,  and  on  his  visit  to 
Cuyahoga  Community  College  less  than  a  montti  ago,  where  we  are 
now  in  the  process  of  defining  a  new  5-year  agreement  to  do  many 
of  the  tibdngs  that  President  ucenbprry  mentioned,  but  which  needs 
expansion  at  this  point,  it  is  the  bridge  relationship  and  those  kind 
of  partnerships  that  wUl  help  us  bridge  the  gap  that  I  believe  and 
we  believe  today  exists  in  our  country. 

Let  me  conclude,  Mr.  Chairman,  by  saying  that  we  view  H.R.  80 
itself  and  the  support  of  your  committee  as  an  essential  element  in 
the  overall  pohcy  on  human  resource  development.  The  more 
pressing  needs  oif  community  colleges  are  concentrated  largely  in 
two  areas — equipment  and  professional  developnaent— and  those 
have  already  been  mentioned. 

We  applaud  your  program  offering  matching  grants  to  help  col- 
leges acquire  stete-of-the-art  equipment.  We  urgevou  to  consider 
more  than  what  is  in  that  bill  today,  in  part  B.  That  has  already 
beensteted.  ;    ^  '  ,  i_. 

It  is  our  earnest  hope,  Mr.  Chairman,  that  you  and  this  commitp 
tee  can  work  with  liie  Ways  and  Means  Committee  to  legislate  tax 
benefits  to  industry  that  would  encourage  Hhem,  indeed,  to  help 
education  on  three  fronts— and  I  would  conclude  with  these  three 
points:  , 

By  expanding  their  fits  of  state-of-the-art  equipment  for  use  m 
occupational  programs.  We  will  never  be  able  to  acquire  state-of- 
the-art  equipment  in  all  of  our  institutions  today.  Much  of  that  is 
V  going  to  come  through  cooperation  with  business  and  industry. 

Two,  allowing  professional  personnel  released  time,  on  a  system; 
atic  basis,  to  serve  as  adjunct  faculty  in  math,  science  and  high 
technology  courses.  And  rm  not  so  sure,  from  our  example  of  our 
NASA  agreements  and  relationships  in  the  greater  Cleveland  area, 
that  that  kind  of  partnership  bri<tee  ought  not  be  built  into  the  act, 
so  that  government  workers  in  the  research  area  and  in  the  pri- 
vate indiAtry  area  might  see  themselves  being  part  of  the  solution 
to  our  massive  education  problem  in  the  short  run. 

And  third,  providing  summer  or  off-term  employment  for  math, 
science,  and  high  tech  instructors,  so  that  they  stay  with  their 
teaching  careers  while  they  attempt  to  stay  versed  in  the  state-of- 
the-art  equipment  and  new  programs. 

If  you  wish  further  conunent,  Mr.  Chairman— I  regret  belaboring 
the  point,  but  we  think  this  unique  sector  of  higher  education 
today  and  the  partnerships  that  we  are  beginning  to  build— be- 
cause turf  is  not  our  problem  todav.  My  college  is  a  county  ihstitu- 
tion.>Taxpayer8  pay  part  of  the  bill  for  running  our  institution,  and 
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we  con  ofTord  to  bo  partners  in  the  turf  ond  not  defenders  of  the 
turf. 
Thank  you.  • 

P?repared  statement  of  Nolen  Ellison^;follows:] 
Pkbparkd  Statkmint  Of  NoutN  M.  Eluson,  CiiANcKixoR,  Cuyahoga  Community 

COLUCQE  DWTRICT,  ClKVKLAND,  OhIO 

Mr.  Chaimum,  it  is  gratifying  to  the  education  community  to  neo  you  and  this 
Committeo  moving  with  such  dispatch  on  legislation  that  addroesos  some  of  the  root 
causes  of  ouk  national  crisis  in  productivity.  If  oui;^Nation  ifl  to  overcome  relative 
and  competitive  skill  slippages  that  threaten  our  global  leadership  in  technolocn^ 
and  industrial  production,  then  the  kinds  of  initiatives  you  are  formulating  in  H.K. 
SO  must  move  to  the  very  top  of  our  national  agenda. 

I  hope  all  of  us  here  do  agree  that  these  slippages  constitute  a  national  crisis.  Our 
declining  skiU  base  clearly  is  a  central  factor  in  the  current  recession,  and  if  the 
slippages  are  not  reversed,  they  could  lead  to  a'serious  erosion  of  both  our  standard 
of  living  and  the  traditional  American  way  of  life. 

Of  course,  to  rebuild  the  skill  base,  we  must  overcome  the  crippling  shortages  of 
qualified  teachers  in  science  and  math.  These  shortages  are  hurung  the  conununity 
colleges,  as  well  as  the  elementary  and  secondary  schools.  Dale  Pamell,  President  of 
the  American  Assoqiaton  of  Community  and  Junior  Colleges,  has  been  making  a 
survey  to  gauge  these  shortages.  The  two  tables  that  follow  show  the  severity  of  the 
problem. 

Adding  together  on  Table  1  those  that  report  either  "critical  shortages"  or  "short- 
ages," we  see  that  nearly  90  percent  of  tine  colleges  are  hurting  for  computer  in- 
structors. Of  488  responding  tehoola— roughly  one-half  of  the  public  two-year  col- 
leges-Hiome  77  percent  also  are  hurting  for  electronics  instructors. 

Shortages  run  40  percent  or  higher  m  both  math  and  physics— and  88  percent  re- 
ported, shortages  in  other  "high  tech"  fields.  In  the  breakdown  of  computer  science 
instructor  shortsges  by  region,  Table  2,  all  the  responding  colleges  in  Region  n 
(New  York  and  New  Jersey)  show  the;^  need  help. 

TABLE  1.--INSTWJCT0R  SHORTAGES  IN  (MMMUNTO 

■  £^  .   Shortige     Adequate      Sivplus.  Other 


Con^ctef  Wenctt..  ^   52  37  6  0  No  resporwe.  3. 

Electronic  tedmotoflf...    31  36  15  1  No  response,  13;  not  sppTtcaUe,  4. 

Mattxfnatics   7  35  47  3  No  response,  8. 

Earth  sdencw  1    1  9  63  6  No  response.  18;  not  appTicable.  3. 

Riysics  ^^^^   6  34  44  2  No  response.  14;  not  appTtc^.  1. 

ChcniiJliy   3  24  60  3  No  response,10. 

Business  „.  .  ^           ,  3  27  55  6  No  response.  9. 


im-'-Oam  34  perant  of  M  mpondents  Mkitsd  shortises  lo  "ottNT  subfecti  Nunlnf-'28  percent;  Other  aSed  health  fleU>^20 
perwt;  »ih4BCh  tiel^-^  percart;  Other-U  pen^ 

Sam  AMJa 


TABLE  2-^RESPONSE  BY  REGION 


[PttCBfit] 

Qxupiter  science  « 

CrU  ^ 
ahortsge 

Shortage 

Adequate 

Surpiio  Other 

Reslon  1  (GonnedJcut,  Massachusetts.  Maine,  New 
.  Hanvshlre.  Rhode  lsMVennont/5%)'. 

Region  H  (New  Jersey.  New  YorK/TS)*  ...» — 

Re^  in  (District  ol  Oobmbia.  MariM  Pennsytva- 

nia.  Virginia.  West  Vifsinia/9%)'. 
Region  IV  (Alatm  Rbrida,  (Georgia.  Kentudty,  Mb- 

sissippi.  North  Canfifta.  South  CaraQna,  Tenn^/ 
.  20S)».  / 

45 

70 
54 

63 

30 
41 

29 

9. 

9 
5 

7 

0 

0  . 
0 

0  No  response.  1%, 
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TABLE  2— RESPONSE  BY  REGION-Contlnued 


£22L     »»rt«i»     Wiquiti      SunM  OttM* 


Region  V  (Ml  Indtmi.  Michigan,  MfavmoU.  Ot)k). 

Whconsln/19%)>. 
Regioit  Vt  (AiMwM,  louWifti,  New  Mwico,  OkWio- 

ms.TixaV9H)>. 

RtgioQ  VII  (kwi.  Kansas.  Missouri.  N«bnski/7%)>  

Region  vni  (Cplondo.  Montma.  North  OafurU,  South 

DaMa^Utah.  WyQming/4%)  >. 
Region  IX  (Afi^ona.  Cafifomia.  Hawaa.  N«vada/U%)  >... 
Region  X  (Alaska,  Idaho,  Oregon.  Washington/6%) >....;. 


37 

9 

^0  No  response  4%. 

40 

48 

10 

0  No  response.  2%. 

38 

47 

12 

0  No  response.  3%. 

44 

44 

6 

0.  No  response,  6%. 

54 

33 

11 

0  No  response,  2%. 

33 

48 

11 

0  No  response,  7%. 

I -./H-Numbtr  ol  retlon  rtswfliw/toW  resp(^ 
SouufcAAOa 

We  have  learned  from  Peter  Blake,  Director  of  the  International  Robotica  Insti- 
tute, that  Ilia  industry  alone  expecta  in  the  next  six  or  seven  years  to  grow  worn  a 
1140  million  a  year  business  into  an  industry  grossing  $2.5  bUlion  annuaUy.  He 
notes  that  this  means  a  tremendous  displacement  of  workertTand  heavy  retrainUig 
for  lobe,  nearly  all  of  which  will  require  a  math  base  and  technical  skUU  but  not  a 
bachelor's  degree.  He  also  reports  critical  shortages  of  instructors  in  programs  feed- 

^^^^^\aia^^^  needs  today  more  than  anything  else,  in  our  judgment,  is  a 

"moon  shot"  commitment  to  the  development  of  its  human  capital.  ,  ^  * 

Looking  back  on  the  boost  that  Congress  gave  the  sciences  in  the  wake  of  Sputmk, 
It  seems  a  terrible  irony  that  now,  barely  a  generation  later,  secondanr  schools  in 
almost  every  State  are  searching  in  vain  for  teachers  qualified  to  give  their  saenco 
and  math  courses.  Though  that  boost  undoubtedly  has  been  rwipoMible  for  keeping 
the  United  States  in  the  forefront  of  technological  and  scientific  discovery,  we  now 
need  initiatives  that  will  mobilize  our  larger  skUl  base. r  ^, 

In  the  community  colleges,  we  look  at  this  cnsis  with  the  ^e  sense  of  urgency 
and  gravity  that  TRW  economist  Pat  Choate  ascribes  to  it  in  his  penetrating  mono- 
jfraoh,  '^Retooling  the  American  Work  Force:  Toward  a  NaUonal  Training  Strat- 
in  which  he  observes:  ''The  speed  and  force  of .  .  .  chaMe  will  be  awesome. 
.  .  Consequently,  millions.of  jobs  and  workers  will  become  obsolete.  ...  In  this 
decade  vStually  aU  of  the  nation's  workers,  most  of  whom  are  now  employed,  will 
need  to  be  retrained  or  have  their  skills  sharpened. 

We  hope  every  Member  of  Congress  will  read  the  Choate  mono^aph. 

The  Awciation  of  Community  College  Trustees  and  the  Amencan  Association  of 
Community  and  Junior  Colleges  have  in  the  past  18  months  launched  several  uutia- 
tives  aimed  at  bolstering  American  productivity,  and  at  encourapna  more  sharply 
foc^  national  poUcy^COT  and  AACJC  hist  July  closed  ranks  mffie  PoUcy  arena 
by  forming  their^Joint  Cgmmission  on  Federal  Relations,  chaired  by  Judith  Ma- 
donia,  who  also  is  Chairman  of  the  Board  of  Lincoln  Land  Community  College  m 
Springfield,  Illinois.  The  foremost  need  in  legislation,  in  the  view  of  tins  Comm^ 
sion,  for  which  I  am  privileged  to  testify  here,  Ues  m  focusing  federal  mitiatiyes  to 
form  a  cohesive  national  poUcy  ori  comprehensive  human  resource^  development. 

The  two  Associations  afeo  are  working  together  to  promote  publio-pnvate  partner^ 
ships.  In  fact,  we  are  doing  it  on  several  fronts,  as  the  accompanying  brief  on  ^Xr 
Una  America  Back  to  Work"  will  show.  "  i.  c  

We  emphasize  that  these  initiatives  spring  as  much  from  the  grassroots  as  jrom 
the  Associations.  In  the  last  decade,  scores  of  ^commumty  and  technical^  wUeg^ 
have  been  reaching'out  to  local  industry  to  develop  and  staff  what  we  caU  employ- 
er sjecific"  ^Kses/Such  courses  provide  trainiiig  tailored  to  each  company's  de- 

^e  Business-industry  Community  College  CoaUtion.  led  by  ACCT,  has  heen  work- 
imr  closely  with  the  White  House  and  the  President's  Task  Force  on  Private  Sector 
Initiative  to  make  community  coUeaes  still  more  proactive  m  responding  to  the  pn- 
'  vate  sector  and  to  the  skill  needs  of  industry.  laboV  and  Kovemment  ahke.  CoUeges 
are  encouraged  by  BICCC  to  establish  local  Busmess-Industry  Councils,  to  ensure 
themselves  of  continuing  guidance  from  the  private  sector.  .         r  ^ 

In  sheer  numbena  of  learners  served,  the  commumty  colleges  have  m  the  last 
decade  become  the  largest  branch  of  American  higher  education.  Of  the  more  .than 
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Ave  ^million  limniers  enrolled  in  the  credit  and  degreo  progruma  at  iwo-vcnr  col- 
Iog<«»  almost  t^wathirda,  or  well  over  three  mil  lion,  are  tailing  tochlcul  and  occui>a; 
tional  coursoa.  Although  it  ia  harder  to  gauge  the  non-credit  population,  the  number 
of  adulta  taking  community  college  coursoa  >wiUiout  credit  could  bo  equally  great. 

In  aome  ttatea,  like  Waahington.  the  community  coUogea  Imve  more  studenta  hold- 
ing  bochelor'ar  maater'a  or  even  doctor'a  degreee  who  are  learning  a  lob  akill  Uuin 
are  enrolled  in  any  graduate  achool  proffram  in  the  Blato.  An  analvaui  of  the  com- 
munity college  program  data  collected  by  the  National  Center  for  I^xlucational  Sta-^ 
tiatica  luggeata  that  the  total  population  pursuing  vocational  couraoa  in  the  two-year 
coUegeo  exceoda  4.2  million. 

A  commitment  to  huj^an.  ci^pital  and  aklU  development  on  the  scale  we  are  talk- 
ing about  ought  to  take  the  form,  we  believe,  of  broad  national  policy  by  which  the 
currently  fVagmented  federal  procprama  that  foeter  employment  and  skill  develop- 
mont,  including  the  Vocational  Educational  Act,  can  bo  more  effectively  focused  on 
tha  Nation's  crttical-akill  needs. 

Gk)vemor  Pierre  S.  du  Pont  IV  of  Delawaro  put  the  challenge  aptly  laat  week  at 
the  National  Presa  Club,  when  he  said:  '^  .  .  a  comprehensive  national  employment 
policy  must  reach  the  aame  level  of  priority  in  the  oyoa  of  government  aa  national 
defenae .  .  /' 

Mr.  Chairman,  p^our  bill,  II.R.  SO,  points  ua  in  the  direction  of  building  such  a 
policy— toward  building  the  two-pronged  program  by  which  the  crisia  in  productivity 
con  be  met.  One  prong  muat  bo  the  revitalization  of  math  and  science  iiuvtruction  ift 
the  elementary  and  secondary  schools,  as  prescribed  by  your  bill.  The^  second  prong 
should  be  an  eoually  vigoroua  initiative  at  the  adult  level,  focuaed  on  the  demand 
aide  of  the  employment  market,  by  which  we  caii  turn  out  the  technidana  that  in- 
dustry must  have  to  xne^i  global  competition.  Our  point  about  demand  ia  this:  Up  to 
noiw,  the  federal  programa  have  been  largely  oriented  toward  the  supply  side, 
toward  rocylcin^  the  needy  and  the  unakuled  into  training  for  80<alled  "entry 
level"  Jobe  that  m  many  caaee  prove  not  to  exiat.  The  Choate  monograph  makes  the 
point  graphically  in  these  passages;  .  .  the  first  stop  is  to  ensure  that  cQmoet  all 
the' money  goes  directly  into  training  activities.  The  second  step  is  to  ensure  that 
the  training  offered  relates  to  the  specific  needs  of  specific  employers/' 

He  goes  on:  "The  basic  responsibility  .  .  .  must  reside  with  employers,  who  know 
'  best  their  own  training  needs  and  most  often  are  best  prepared  to  provided  them." 

Representative  Miller's  bill  of  the  last  Congress,  Hit  5820,  addressed  the  chal- 
lenge from  the'  demand  side,  and  the  Association  of  Community  College  Trustees 
provided  written  comments  to  your  CaUfomia  hearings  supporting  hi^  concept.  If 
industry  is  given  incentives  to  offer  the  first  piece  of  me  training  dollar,  then  tax- 
payers will  have  stronger  assurances  that  displaced  workers  .and  the  unemployed 
are  being  trained  for  real  iobs. 

In  your  December  mark-up  of  H.R,  7130,  Mr.  Chairman,  you  voiced  alarm  that 
the  National  Science  Foundation  was  not  responsiye  to  imtiatives  in  community  col- 
leges and  smaUer  universities,  and  that  it  had  done  little  to  advance  the  develop- 
ment of  technician  training.  We  echo  that  concern.  NSF  can  ana  should  do  much 
more  to  expand  the  nation's  techician,  skill  base.  Just  as  the  United  States'  competi- 
tive advantages  in  industry  have  dwindled  away  over  time  because  of  neglect  or  the 
skill  base,  any  ed^  we  may  still  ei^'by  in  technological  and  scientific' discovery  also 
will  be  lost  over  time,  unless  we  rebuild  that  skill  base. 

In  revitalizing  the  science  and  math  programs  at  every  level  of  education,  the 
community  colleges  already  are  a  stong  partner,  and  a  natural  partner.  Vast 
amounts  of  applieid  math  and  applied  science  are  being  generously  imparted  to  mil- 
lions of  adult  students  through  the  technician  courses  that  range  irom  the  health 
sciences  to  management  systems. 

^  These  facts  ^surely,  contributed  to  Greneral  Motors'  decision  to  disperse  its  techni- 
cian training  into  a  conununity  college  network  that  eventually  virill  span  more  than 
60  colleges  scattered  throughout  the  country  and  to  the*  partnerships  on  training 
which  the  XJnited  Auto  Workers  and  the  nugor  auto  makers  are  building  with  com- 
munity colleges.  A  National  Center  for  this  program  is  now  bein^  erected  on  the 
Henry  Ford  Community  College  .campus.  These  are  not  isolated  initiatives.  They  are 

Srime  examples  of  the  working  partnerships  that  the  community  and  technical  c<A- 
3ges  are  building  with  the  industries  they  serve.  Such  initiatives  are  spurs  to  maui 
and  science  education  both  directly  and  indirectly. 

Community  colleges  have  been  moving  ahead  on  their  own,  as  a  matter  of  necessi- 
ty, to  beef  up  their  math  and  science  programs:  As  they  respond  to  exploding  tech- 
nology and  open  more-  and  more  technician  courses,  they  find  it  imperative  to  offer 

better  and  better  math  and  science  instruction. 

.   ••       .    ^-       ■    ■  , 
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Maiiy  fiioa  «  d«mjft»d  for  computer  trftinliig  Uwt  thev  cannot  nlwrnyt  f^on*  In 
C5ompuUr  •cionc**  *nd  in  many  othi»r  naw  tachnologlaop  tha  community  c5olla#aii  uaa 
adlunct  inatructor*  flt^m  Induftry  to  ttiva  couraoa.  '   i  :     ^  «a  i 

nWnd  Lttka  Golle«c«  In  Ina.  lllinok  for  aiampla,  hoa  n»4iatarad  80  |)eroent  In- 
ettMkaea  In  aclanoo  and  math  oouraoa  Juat  tljo  lait  two  yo«r9.  llarry  Uruan,  yttml 
dant  of  Rand  Laka  CoUaga.  olTara  thaaa  obaarvationa:  ,    .      z  . 

'Tbaao  incmaaa  hava  b«an  attrlbutad  to  aavaral  raaaona  includli)|t  tha  ra<)|Ulra' 
mant  for  ttudanU  plAnhing  to  tranafar  to  four^year  Inatltutlona  Um  comptitar  lit- 
arata,  tha  im^raaaaa  genaral  Intareat  In  oomputar  aclanca,  ■cianoa  and  math,  and  tha 
naad  for  math  and  computer  literacy  in  vocatiortal  tachnlcal  programa. 

'Tha  coll««»  hag  bean  r«>quoated  and  has  provided  oomputar  adacation  for  area 
alamanUry  and  aecondary  taachari.  In  addlUon  wa  will  aoon  be  involved  In  tmlnlM 
100  taachar  aldaa  for  apaclal  oducaUon.  Many  of  tha  ipociallxed  technlquaa  Ui  tbla 
training  win  Involve  computer- related  inatrucUon/'  ^  ^.      ^  ^       i  •  i 

Aa  Preaident  Braun  illuatratea,  community  collegea  are  reaching  out  to  their  local 
achool  diatrlcta  to  prcMde  aaaiatance  In  improving  math  and  ■clance  inatruction. 
Next  door  to  our  Nation'*  capital,  Northern  Virginia  Community  CoUego  ia  cooper- 
ating with  both  the  local  achoola  and  Oeoige  Maaon  Unlverdty  to  provide  advanced 
couraea  for  the  math  and  aclence  teachers  in  the  achool  iyatem.'  ^  , ^   ^  , 

Similarly,  at  Kem  Community  CoUega  Diatrict  In  Bakamfleld,  California,  a 
number  or  the  Physical  Science  faculty  apend  one  afternoon  oer^week  at  loc^  high 
ichoola  to  oounael  atudenta  about  sclenoe' programa.  And  the  Kern  fiiculty  iu«o  help 
to  inatruct  the  advanced  math  claasea  In  at  leaat  two  high  achoola.  To  give  the  Com- 
mittee a  senae  of  lenghta  to  which  community  coUegoa  are  oxtendin£[  thenaaelvea  to 
help  meet  thia  challenge,  I  would  like  to  offer  for  the  record  a  letter  from  the  Chair- 
man of  the  Phyaical  Slence  Department  at  Bakerafiold,  Dr.  Robert  Alliaon,  detail- 
W  the  variety  of  their  initiativea.  '  ^        i  i 

rTorth  Carolina  is  at  the  point  where  21  peitent  of  the  high  achool  dlplomaa,  or 
their  equivalent,  are  being  awarded  through  the  State's  community  and  technical 
collegw,  which  nave  become  by  the  Govemor'a  decree  the  "pro«^P"ve  delivery 
gyatemfor  all  the  adult  employment  training.  ^  >    ,  „     * ,        ^  /.  ^ 

Aa  we  view  H*R.  80  itaeU;  Mr,  Chairman,  your  support  for  fellowshipe  that  foeter 
teaching  careen  in  inath  and  science  ia  moat  commendable.  ,  . 

The  mor«  preaaing  needa  of  community  colleges  are  .concentrated  largely  in  two 
areaa-^uipment  and  profesainal  development  And  these  are  not  mutually  exclu- 
sive  needs.  The  coUegae  that  are  heavify  programmed  toward  high  tech  fields 
almoat  all  have  dire  needs  for  atateH>f-the-art  equipment  in  some  or  all  of  their  tech 
and  science  couniea.  They  alao  need  aaaiatance  in  professional  development  which 
would  help  them  two  ways-encourage  their  instructors  in  math,  saence  and  Udch 
fields  to  stay  with  their  teaching  careers,  and  at  the  same  time  provide  homng  for 
their  skills  on  stateof-the^  equipment  by  working  in  industry. 

Thus,  we  also  applaud  your  program  offering  matching  granta  to  help  coUegea  ac- 
ouire  state-of-the-art  equipment  We  urge  that  you  consider  funding  this  program  at 

It  ia  also  our  earnest  hope,  Mr.  (Aairman,  that  you  and  thia  Committ^  can  work 
with  the  Ways  and  Means  Committee  to  legislate  tax  benefits  to  industry  that 
would  encourage  companies  to  help  education  on  three  fronts;       .  ^ 

1.  Expandhig  their  gifts  of  stateef-the^  equipment  for  use  in  occupaupnal  pro- 
grams. ,  »    «  X 

2.  Allowing  professional  personnel  released  time,  on  a  syBtematlc  basis,  to  aerve  as« 


adjunct  faculty  in  math,  adence  and  "hi«h  tech"  courses.  j  .n.-  u  *  u" 

5.  Providing  summer  or  off-term  employment  for  math,  saence  and  higti  teen 
instructors,  ao  that  they  stay  with  their  teaching  careers  while  they  also  stay  versed 
in  the  atate^f-the-art  through  such  emplovment    , ,  ,  „  ^  «r  i. 

If  you  wiah  fiirther  comment  oiyHJtr^SOxwe  would  gladly  respond  We  thank  you 
again  for  this  opportuni^. 


Vk»  Pmident/XHrector  of  Federal  JUhtions,  AACJC/ACCT,  One  Dupont  Circle 

DiAR  Mh.  M«ksei*:  Dr.  Jim  Young  asked  me  to  write  to  you  reri:arding  the  sden^, 
mathematica,  and  technology  programs  at  Bakaiafield  College  and  the  poenble 
impiurt  of  fiiture  federal  ftomng  programs  for  science  education  on  them.  I  will  d^ 
aciib0  some  of  our  current  efforts,  how  we  should  be  responding  to  current  and 

/         '         .  ■ 
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f\iture  technological  changes,  and  .how  the  federal  govemment<Sn^and^ should  be 
helping  U0.  ^  ' 

because  the  time  available  for  the  preparation  of  this  letter  was  very  limited,  it 
should  not  be  asstuned  that  it  is  a  comprehensive  descnjDtion  of  either  our  science 
and  mathematics  activitiee  nor  our  needs  in  those  areas.  KaUier,  it  shguld  be  consid- 
ered a  representative  sampling  of  those  activitiesr  and  needs.  » 

USK  OF  LOCAL  rVNDINO  IN  SCIBMCR/bCATHE^ 

The  foUowinj;  are  some  of  the  ways  in  which  the  District  has  committed  its  own 
resources  to  science/mathenmtics  needs  in  recent  years.  ^ 

1.  In  ld76  the  District  made  a  commitx^ient  to  instructional  computmg  purchas- 
ing a  computer  and  associated  eq^uipment  for  Bakersfield  College.  This  computer 

„  was — and  is — intended  for  instructional  "use  only.  Including  its  purchase  price,  more 
than  $800,000  in  local  (iinds  have  b^n  used  sincowthen  for  father  equipment,  sup- 
plies, maintenance,  and  persoimel  costs.  Currentiy^the  computer^is  used  for  instruo- 

'  tipn  in  data  proceasing,  computer  sdence  cmd  in  computer  assisted  instruction.  JL^^ 
proximately  2500  students  use  it  r^ularly  as  part  of  their  instructional  activities, 
and  k  large  proportion  of  these  are  science/mathematics  menors.  ^ 

Since  1976  we  have  reo^ved  three  National  Science  Foundation  gnUits,  all  intend- 
ed to  promote  the  use  of  ^e  computer  in  science  instruction.  One  gjrant  allowed  us 
to  develop  instructional  software  for  use  in  physical  science  and  engineering,  courses 
and  to  purchase  equipment,  the  second  provided  funds  for  equipment  on^»  and  the 
third  was  for  a  summer  training  program  in  computer  assisted  instructional*  tedi- 
niquee  for  community-allege  instructors.'  The  latter,  operated  in  cooperation  with 
the  League  for  Innoyation  in  the  Community  College,  included  participants  front  aU 

^over  the  United  'States.  All  of  the  grants  required  local  doptributions,  totalling 
about  $180,000.  These  grants  had  a  profound  effect  on  our  abihtyto  offer  up-todate 
instruction  in  sdence/niathemaitida  and  computer  science. 

.  The  increased  instructional  computing  acti^i^  and  capacity  resulting  from  those 
ffrants  had  the  additional  effect  or  interesting  a  laiige  number  of  additional  science 
(and  non-science)  faculty  in  computer  use.  ^  a  result,  the  College  has  funded  two 
'  inservice  workshops  on  computer  assisted  instruction  in  the  past  year.  Instructional 
computing  is  now  to  be,  found- in  such  areas  as  English  and  political  science  as  well 
as  the  sciences.  /  *  ' 

2.  In  Spring  1982,  the  District  Board  of  TruOstees  approved  spending  $75,000  from 
the  District  reserve  funds  to  partially  ameliorate  the  critical  equipment  problems  in 
.the  Life  and  Physical  Sdence  Departments.  These  funds  were  used  to  replace  worn 
out  and/or  obsolete  equipment.  The  situation  requiring  this  special  approprianon 
arose  because  inadequate  state  and  local  fiinding,  especially  since  the  passage  oC 
Propoeition  13  in  1978,  had  forced  the  elimination  of  most  equipment  requests  from 
ournudgets.  " 

8.  Even  with  budget  restrictions,  the  College  and  the  District  have  provided  con- 
tinuing^ support  for  quality  programs  in  science/mathematics.  Our  engineering  pro- 
gram/Tor example,  is  one  or  the  best  to  be  found  in  any  comfnunity  college.  Ghae  of 
the  very  few  positions  authorized  for  filling  in  the  past  year,  was  that  c^a  new  engi- 
neering instructor. 

4.  At  Bakersfield  College,  the  Professional  and  Organizational  Development  Grant 
-  program  has  provided  expenses  and  stipends  for  faculty  who  wpish  to  develop  new 
courses  and/or  programs.  One  outstanding  outcome  of  this  is  th^  Nature  Study  and 
Science  Program,  a  series  of  short  courses  deigned  for  the  ^jljeds  of  elementary 
echool  teachers.  It  has  been  very  succei^ful  and  is  one  of  the  WG^°in  which  Bakers- 
field  College  is  attempting,  to  improve  the  level  of  science  education  in  its  com- 
munity.    :  ■    "  ^  ^        '  > 

SCIENCE  EDUCATION  NEEDS  BEYOND  LOCAL  FUNDINO  CAPACmr 

Below  I  will  list  somie  of  the  areas  in  which  outside  funding  will  be  required  if  we 
^  are  to  continue  to  meet  the  demands  of  current  and  future  technology.  ^ 

1.  Three  of  the  disciplines  included  in  my  department  are  architecture,  engineer- 
ing»  and  industrial  drawing.  All  of  these  areas  mvolve  drafting,* and  the  technology 
of  oraiting  js  in  Uiefprocess  of  radical  changec.  It  has  been  esti^ted  that  within  the 
next  few  vears,  virtually  all  drafting  wiU  be  done  using  computer  assisted  drafting/ 
design  CAD.  In  order  to  find  out  how  we  should  be  responding  to  this,  recently  we 
conducted  two  surveys.  In  the  first,,  we  asked  all. California  community  colleges  to 
describe  their  CAD  curriculums,  if  aioy,  and^their  plans  in  that  area.  In  the  secoand, 
we  asked  76  local  firms  about  their  curreniE  and  tuture  use  of  CAD.  The  results  of 
both  indicated  that  we  should  have  a  CAD  program  in  operation  at  Baken^eld  Col- 
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leg©  ^thin  the^  near  Kiture.'  In  order  to  accomoliflh  this,  however,  $75,000  to 
$100,000  will  bo  beeded  initially  for  the  instructional  equipment  "  . 

2.*The  inBtructional  computer^ has  grown  in  use  and  amount  of  aasociatea  eqm- 
ment,  but  the  demands  on  it  continue  to  increase.  Some  of  the  current  needs  in* 
dude:  terminals  for  the  life  sciences  laboratories,  current  language  compilers  in 
FOPTRAN,  Pascal,  and  RPG,  communication  equiijment  to  better  serve  remote  ter- 
minal areas  and  increase  capacity,  projection  terminalB  for  instruction  in  computer 
science,  plotters,  and  a  new  line  printer.  „      .    .         ,  ,     '     ,  ^  . 

8.  In  the  past,  the  National  Science  Foundation  funded  workshops,  contmuing 
education  institutes,  and  academic  yeiar  fellowshipe  for  college 'teachers.  I  am  the 
graduate  of  three  of  these,  and  I  found  them  to  be  some  of  my  most  valuable  educa- 
tional experiences.  In  fact,  my  education  in  computii^sdence  began  at  an  NSF  Ixft^ 
tute  in  1967.  My  involvement  in  computer  assistcki  instruction  activities  and  the  fact 
that  I  now  teach  computer  science-itedirectly  attributable  to  that  1967  experience. 
The  CAI  workshop  referred  to  abovSj^f  which  I.was  the  project  director  produced, 
in  turn,  thirty  enthusiastic  faculty  users  of  CAI.  As  technology  changes,  even  more 
facultAT  will  be  in  need  of  the  kind  of  updating  provided  by  these  prop-ams.  For 
some  faculty^  the  need  is  for  retraining,  not  simply  Updating,  as  the  requirements  of 
our  students  change.  For  example,  the  need  for  more  computer  science  faculty  is 
growing  while  the  enrollments  in  some  areas  are  decreasing.  Thus,  a  federal  pro- 
gramcf  such  updating/retraining  programs  would  be  very  beneficial. 

4.  As  mentioned  above^  the  fiinds  available  for  science  et^uipment  purchases,  evgn 
for  replacement  of  worn  out  or  obeolet©  items,. are  very  linuted*  In  the  past,  NSF 
science  equipment  grant  programs  recognized  the  importance  of  good  eqmpment  m 
science  instruction.  Those  programs,  now  discontinued,  will  mevitabljy  (»twe  us  to 
fall  beUnd  as  technology  advances.  Although  the  special  grant  recewed  from  the 
District  last  year  helped  considerably,  significant  needs  still  exist.  These  mclude 
equipment  for  instruction  in  computer  science,  electronics  for  engmeers,  anatonyr 
and  physiology  laboratory  equipment,  chemical  instrumentation,  engmeenng  test^ 
equipment,  and,  as  mentioned  above,  computer  assisted  drafting/design  stations. 

To  summarize,  then,  oinr  needs,  as  I  see  them,  are  in  three  categories:  equipment 
for  new  programs  (e.g.,  CAD),  updating/replacing  equipment  for  existing  programs, 
and  facul^  updating/retraining.  '  < 

TBCHNOLOOY  TBAINmO  FOR  CX>MMUNrry^NKE3)8  - 

Most  of  our  spience  students  intend  to  transfer  to  a  four-year  university  and 
obtain  a  bachelor's  degree.  But  some  programs  are  for  those  intended  to  attend  for 
two  years  or  less  and  then  enter  the  job  market,  usually  locally.  We  have  a  large 
number  of  technologically  oriented  programs  for  th^  students,  six  examples  of 
which  are  listed  below.  ■      ,    ,  .  ^    . .  '     >         i  * 

1.  Geologic  technology.— Training  in  jfeology  and  related  subjects  for  employment 
in  the  oil  industry  (primarily)  as  geological  or  engineering  assistants.  . 

2.  Industrial/architectural  drawing.— Employment  m  a  large  vanety  of  local  busi- 
nesses, including  oil  and  engineering.  ;    ^.-x     .      •    <  i_  «j  ^ 

3  Solar  technology.— Training  of  installerB  emd  contractors  m  prmciples  and  ap- 
plications, including  design  and  installation,  of  active  and  passive  solar  eqmpment 

4.  Machine  technology.— This  is  beginning  to  include  trainmg  m  computer  assist- 
ed  manufacturing  iCMS/D.  The  equipment  currentiy  available  for  use  in  CAM  m- 
fltruction  includes  two  computei>controlled  machine  tools  and  a  microcomputer. 

5.  Petroleum  technology.— This  is  not  a  single  program  but  mcludes  a  vanety  of  ^ 
courses  designed;  to  meet  the  japecial  needs  of  vanous  segments  of  Uie  petrolemn  m- 
dustry.  All  of  the  courses  are  taught  by  outside  instructors  recnuted  from  the  mdua- 
try.  Bakersfield  College  now  has  an.pil  rig  on  campus  donated  by  the  mdustry  for 
instruction  in  the  Floorman  Training  (roughneck)  School.  This  is  a  four-week  s^ool 
totally  funded  by  the  industry.  Graduation  from  the  school  is  a  very  important 

'   factor  in  obtcdning  oilfield  jobs  in  this  area* 

6.  Data  processing— This  program  trains  people  for  positions  as  programmer 
trainees — junior  programmers  or  computer  operators.  ^       ;  *  ^ 

These  programs  represent  some  of  our  efforts  to  serve  the  technological  needs  of 
the  community.  All  of  these  require  hi^V^  specialized  knowledge  and  eqmpment, 
and  all  of  them  are  expensive.  To  be  useful,  the  equipment  must  be  snmlar  to  that 
actually  used  in  industey.  Currentiy  an  effort  is  being  made  to  upgrade  our  mstruo- 
tional  equipment.  So  far,  equipment  donations  from- corporations  and  spnae  giants 
have  been  received.  At  this  tune,  the  most  immediate  equipment  needs  for  these 
programs  are  a  computer  controlled  machining  center,  an  mdustrial  robot,  and  com- 
puter and  telecommunications  equipment.  ■  \  ■' 


34A 


837 

OOOPBRATIVK  ACnVTrnS  WITH  FEKDES  SCHOOLS 

Bakersfield  College  Is  engaged  in  a  number  of  activities  involving  the  K-12  grades 
in  the  schools  of  our  service  area.  Some  of  th^  are  listed  below. 

1.  A  regular  program  of  vistitations  to  local  high  schools  is  designed  to  acquaint 
students  and  teachers  with  the  programs  available  at  Bakersfield  College.  These 
often  involve  discusaions  about  curriculum  and  articulation. 

2.  The  Nature  Study  and  Science  series  mentioned^above  has  resulted  in  a  greater" 
awareness  of  the  importance  of  science  education  in  the  elementary  grades  and  is 
resuting  in  an  ifbprovement  in  the  quality  of  science  teaching  in  those  grades. 

S.  The  Physical  science  pepartment  operates  a  planetarium  program  which  is  ex- 
tremely popular  with  K-12  students. 

4.  Our  sdence  and  technology  instructors  have  served  as  consultants  to  the  local 
schools  in  the  areas  of  articulation  and  curriculiun.  One  of  our  chemistry  instruc- 
tors became/ in  effect,  the  science  curriculum  consultant  for  a  small  school  district 
nearby.  Our  instructors  regularly  serve  as  judges  in  science  fairs  and  similar  events. 

5.  llie  Life  Science. Department  has  aided  die  schools  by  donating  or  exchanging 
live  specimens  used  in  school  laboratories. 

6.  The  Industrial  Education  Departaient  regularly  invites  high  school  teachezB  to 
visit  and  to  discuss  curriculums.  . 

7.  One  member  of  the  Physical  Science  Department  spends  one  afternoon  per 
week  at  a  local  high  school  to  provide  information  to  students  about  our  science  and 
otherprograms. 

8.  llie  new  engineering  instructor  referred  to  above  has  been  regularly  visiting 
high  schools  to  explain  to  science  classes  what  engineering  is,  what  engineers  do, 

■  and  how  they  should  be  preparing  themselves  if  they  want  to  nuyor  in  engineering. 

9.  We  are  in  frequent  communication  with  the  local  science  curriculum  coordina- 
tor for  K-12  and*will  be  hosting  the  Februaiy  meeting  of  Kern  Science  Educators 
Association.  One  of  our  physical  science  faculty  will  be  the  featured  speaker  at  that 
meeting. 

10.  Next  month  the  college  will  be  hosting  a  workshop  for  junior  high  school  girfs 
on  the  subject  of  women,  in  science.  The  purpose  of  the  worktop  is  to  interest  these 
girls  in  pursuing  science/mathematics  careers.  This  was  arranged  by  one  or  our 
maUiematics  instructors. 

11.  A  workshop  in  instructional  computing  for  high  school  teachers  this  Spring 
and  one  fbr  K~12  this  simimer  most  likely  will  be  presented  by  college  faculty. ; 

12;  The  director  of  the  College  Instructional  Computer  Center  is  very  much  a  part 
of  the  local  program  to  bring  instructional  computing  to  grade  K''12.  He  has  served . 
on  a  number  of  committees,  is  acting  as  consultant,  and  he  will  be  a  spec^ker  at  the 
K~12  Coipputer  Fair  to  be  held  next  month. 

Probably  the  most  important  factor  impeding  more  involvement  with  our  feeder 
schools  is  lack  of  adequate  staff  time.  U  funding  were  available,  released  time  could 
be  granted  for  the  purpose  bf/helping  the  schools  improve  their  science  and  t^Hnol- 
ogy  programs.  Currently,  individual  staff  members  working  on  their  own  time  ac- 
count for  most  of  what  is  being  done.  ' 

I  hope  this  material  will  be  useful  in  your  testimony  befor€(^e  House  Conunittee' 
on  Education 'l^d  Labor.  Please  feel  free  to  telephone  me  if  you  have  any  questions. 
My  number  is  (805)  895-4224. 
Very  truly  yours, 

Db.  Robert  D.  Allison^ 
,   Chairman,  Physical  Science  Department 
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PUTTING  AMERICA  BACK  TO  WORK  BRIEF 

AwHcan  Aw>ciailon  o\  Community  and  Junior  goll»g»t/AMOcialk>n  ot  Community  Co\\9U*  Itwf^T 


Xdword  a  Ckmiprabensive  Natlcmal  Pcfll^  on  Ri^ 
Prqleds  and  Initiatives 


XlDLLOaO  LBJUnSBBKir  INIXXaZITB 
rnrpose:  To  undort&ke  »  major  oorpor&ta 
"frlond-rttttliii"  and  networlOn^  projact  by 
Informing  bufllnesa/lnduBtry  eotaoutlvee  about 
community  cxjUage  capablUUea  for  employee 
training,  and  to  facilitate  bufllnasa-lAbor- 

poUegB  partnershlpfl.    

BltfhUg^U:  A  n&uonal  resouroo  network  of 
publlo/prlvate  organlzattona  involved  in 
eoonomlo  and  human  resoujoe  davolopment  la 
being  established,  effective  models  of  partner- 
ships Identified,  and  guides  for  forming  suoh 
"  partnerships  developed.  This  project  is  sup- 
ported by  a  W  JC.  Kellogg  Foundation  grant 
and  directed  by  Nolan  M. 
Ellison,  a  community  col* 
lege  president  on  leavd. 


JOB  XBamNO  PABXHBBBHIV  raOGBAK 
PurpOM:  TO  enable  bcmznunlty .  teohnloal. 
'  and  Junior  ooUageo  to  participate  in  training 
programs  for  one  million  workers  to  bo  fund- 
ed by  the  #3.6  bltUon  authorized  by  the  Job 
Training  Partnership  Act  of  1983,  offeottve 
October  1983.  ' 
Hl^^jtljpxts:  Laurenoe  Laiitli,  a  odihinunity 
oollegs  president  on  leave,  wUl  monitor  U.S. 
Department  ofl>abor  development  of  the  rules 
and  regulations  to  implem^ont  the  Act.  In  early 
spring  ho  irlJl  conduct  regional  workshops  to 
help  local  oollegee  take  full  advantage  of  this 
program  and  close  the  gap  between  Job  train- 
ing (formerly  CBTA)  and 
vocational  education. 


AACJC/ACCT 


ooKxmnTT  ooxjiSas 

OOAJUXIOS  (BIGGO) 
Purpose:  To  mak.e  community 
ooUege  Btaff  and  tnisteee  more  proacUve  In 
worlclng  with  employers  to  train  a  skilled 
worK  force. 

Hltfbll^ts:  Worltlng  closely  with  the  Preai- 
.  denfe  Task  Force  on  Private  Sector  Inltlattves. 
a  national  eteerlng  committee,  chaired  by 
Wilfred  L.  (Bud)  McMahon,  a  Coming  Glass 
Works  vice  president,  is  tapping  senior  cor- 
porate leadership  to  help  guide  colleges  m 
their  responses  to  emerging  technology  and 
,  changing  eklll  neede  of  m- 

dustry.  Hlgh*tech  skill 
Bhortages  and  "  employer 
specif  io"  oollege  coxirsea 
are  being  cataloged.  BICXX2 
v?aa  organized  by  the 
Association  of  Community 
Oollege  Trustees. 


J  olnt  Commission 
.  on  Federal 
Eelatlonfl  ^  ■ 


bmrtiiM  )U««ta  . 


XBAiHiHa  xraxwoBK 

Purpose:  To  help  reduce  the 
failure  i^te  of  small  btielnesses 
thJough  a  network  of  community,  technical, 
and  junior  colleges  providing  high-quality. 
,  low-cost  email  business  management  training. 
BtgbllghU:  281  colleges  in  47  states  are  in- 
volved. In  ISiai.  some  60,000  persons  received 
a  total  of  nearly  one  million  porson^hours  of 
training;  In  1982,  S8.000  have  been  partici- 
pating. NSBTN  is  funded  by  the  XI.8.  Small 
Business  Administration  and  directed  by  Carol 
Eliason.  Over  G6j)eToent  of  respondents  In  a 
survey  rejwrted  program 
participants  ware  "highly 
satisfied"  vrtth  the  quaUty, r 
of  their  training.  '  ' 


SXCOHD  imniAL  AACJO-BBJ  IDEDXA  STSXBMS  AWIBD  VBOaaAll 
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PUTTING  AMERICA  BACK  TO  WORK 
AACJC-ACCT  iNlTIATIVES 


Efforts  that  the  Aznorican  Auodatkm  of  Oommunl^ 
uid  Junior  GoUfl^  and  the  AwoolaUon  of  Oom< 
munlty  Colle^TruBtooe  ar«  mounting  to  expand 
ooUe^  programs  that  serve  buslnoas,  induetry,  and 
labor  are  muahroomlnj,  at  the  national  level,  into 
aerraral  oomplsmentary  inlUatlvaa.  Thqy  range  rram 
the  BuBlnesfrlnduatrjr  Community  OoUage  GoaUUon 
(BIOOC).  Bpearhoaded  by  Ron  Meare,  Immediate  peat 
preieldftnt  of  AOCTT.  with  wholehearted  cooperation 
from  AACJC,  to  the  Joint  Commlaalon  on  Federal 
Relations  of  the  two  aaebdaUons,  whooe  agenda 


alraMly  Is  taking  sharp  aim  on  "putting  America 
bftoktowork."  . 

Taken  togetheiytheee  inltlatlvos  show  the 
hei^tened  awetf&noBS  among  oonimunl^  ooUegaa  of 
their  growing  Importonoe  to  the  national  interest 
and  a  more  sn*odvoU^re  economy.  The  thumbnail  « 
sketohee  on  the  other  Bide  or  this  "briar*  are  in- 
tended to  give  a  olearer  sense  of  the  purpose  end 
highlights  of  eaoh  imtlaUve  tied  logirther  by 
AACJC/ AOCj*  cooperation. 


jomx  coKMissioli  on 

The  Joint  Oomml^lon  was  established  in  July  1082. 
under  s  formal  stfroemont  signed  by  AOCT  and 
AACJC.  expreealy  so  that  oommunlty,  teohnloal,  and 
Junior  poUegoe  would  be  seen  by  Conflreee,  the 
federal  agendoe,  and  other  national  organizations  as 
speaking  with  "one  agenda,  one  voloo"  on  national 
polioy  and  legislative  Issueo.  The  respective  Boards 
of  the  two  associations  eaoh  have  chosen  seven  of 
their  own  members  and  one  state  executive  to  form' 
the  l&member  Commission.  AOCT  and  AACJO  take 
turns  each  year  choosing  the  Commission  chair- 
man. Already  adopted  by  the  Commlsslixn  as  major  ' 
targets  for  the  coming  Congresf 

I.  EnliAtlng  more  sponsors  for,  and  winning 
passa^  oft  UieNjonununity  ooUegea'  hl^-teoh 
bill.  H.R.  6980  (now  in  H.n.  7130)— the  National 
HlghTschnolo^  Teohnldan  Training  AoL 
S.  Lining  up  more  sponsors  for,  and  overoomlnj 
Pentagon  resistance  to.  the  military  teohnlolan 
training  bills.  H.R.  8563  and  8.  2337.  ,  . 
8.  Increasing  the  funding  for  Fell  Qranta  and 
CoUoge-Work  Study  programs  to  budgefroelllng 
levels. 

4.  Pursuing  Vocational  Education  Act  reforms 


raOBBAL  BBLAXI0I78 

that  turn  poetseoondary  programs  into  a  major 
Independent  title,  or  boost  the  postseoondary 
eetaalde  to  40  pcroent  of  overall  funding. . 
8.  FromoUng  mora  cohesive  national  policy  on 
Job  ^%ining  and  human  resouroo  deyelopmsnt 
under  one  oomprehenslvo  program. 
The  Commission,  under  trustee  Chairman  Judy 
Uadonia  of  tQlnols,  has  task  forces  aCwork  on  the 
YEA  reauthorization ,  the  Hl^er  Education  Act 
r^uthorlzatlon,  and  a  general  statement  of  prin- 
ciples and  goals  to-fiulde  the  two 'associations  on 
loglslaUve  InttlaUves. 

Another  resource  to  both  associations  in  the 
development  of  these  initiatives  Is  the  Ooiinoll  for 
Oooupatlonal  Education.  OOE,  raoognlxed  asan  af- 
flllata  oounoU  of  both  AACJC  and  AOCT,  represents 
the  gamut  of  community  ooUege  professionals  Iden- 
tified with  oooupaUonal  programs  and  high 
technology.  The  "Putting  America  Back  to  Work**  in- 
itiatives draw  liberally  upon  COB  members  for 
technical  asslstanoo on  ways  td  enhance  national  ■ 
productivity.  As  Vice  President/Director,  Frank  ^ 
Uensel  la  staff  director  for  federal  relations  for  both  . 
AACJC  and  ACCr. 


AACJC  ^umau  ambbica  back  to  wobk  task  waam 


Dramatic  progresa  in  building  community  ooUege- 
bualneos-labor  partnerships  now  shovra  aooel- 
eratlng  momentum.  In  the  next  two  or  three  yoars. 
communis,  technical,  and  Junior  ooUsges  have  the 
opportunitQf  towork  through  and  fully  establish 
such  portnershlpe  on  a  national  basis  in  resixmse 
to  the  noed  for  highly  ^^cllled  technicians.  . 

The  AACJC  Putting  America  Back  to  Work  Task 
force,  appolnCbd  by  pals  Pamell,  president, 
American  Assodatlqn  of  Community  and  Junior 
Colleges.  la^  April  dallfld  for  formulation  of  the 
nation's  first  comprehensive  human  reeouroe 
development  strategy  and  spelled  out  Its  strong 
commitment  to  active  obllege-btulness-Iabor  part- 
nerships in  th4  tntereist  of  eoonomlo  development 
Under  Don  Garrison,  ohalrman  of  the  l^uk 

Force,  the  group  will  continue 
Its  mission  of  helping  to  shape 
national  policy  through 
oooperatlve  efforts  with  AACJC/ 
ACCr  organlzsktlons  and  in- 
Ulattves.  throxjgh  statements  ' 
and  reoommendatlons  Issued  by 
the  AACJ^ACCr  Bofurds,  and . 


through  cooperative  oontaota  vrlth  other  national 
organlzatlona,  e.g..  National  Oovemors  Associa- 
tion. National  Alllanop  of  Business,  National 
Association  of  Private  Industry  Councils.  White 
House  groups,  and  others.  ' 

.  Bealdee  Oarrlson.  president  of  Trl-^}oun^ 
Tochnloal  College,  South  CaroUna,  T^aak  Force 
members  are:  Vice  Chairman  ^d  Executive  Offloer 
Nolen  M.  EUison,  president,  Cuyahoga  Oonununl^ 
dotloge  District,  Ohio;  Arthur  AvUa,  president,  East 
Los  Angeles  Community  College;  Dwlght  Davis, ; 
director.  North  Central  TecluUcal  Institute, 
Wisconsin;  Carol  Ellason,  director,  Nat^iial  Small 
Business  Training  Network;  Andy  Korlm.  dean,  - 
grants  monagoment  and  development,  Communis 
College  of  Allegheny  Coun^.  Poimorlvanla; 
Fattie  Powell,  >tnistee.  Dallas 
'  Coun^  Community  College 
District.  Tteas;  George  Rodda, 
trustee.  Coast  Commxinl^  Col- 
lege District,  California^  r 
Jim  MahOney.  AACJO.  fi  staff  . 
assistant. 


.  ror  mfomtUon  on  thaa*  jnlUAUvM.  wrBs  Uis  panon  airmiOj  In  ohftrtfi  ot  Uwm  pra^sota  hcr>  ftl  AACJC.  or  wrtu  Bud  UoU*hon  aX  AOCT.  ; 
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Chairman  Perkins.  Thank  you  very  much  for  a  good  statement 
Our  next  witness  is  the  Reverend  William  J.  Byron,  president. 

Catholic  University  of  America.  We  are  delighted  to  welcome  you 

here  today,  and  you  may  proceed. 

STATEMENT  OF  REV.  Wll-LIAM  J.  BYRON,  PRESIDENT,  CATHOUC 
UNIVERSITY  OP  AMERICA 

Reverend  Byron.  Thank  you,  Mr.  Chairman,  and  members  of  the 
Committee.  I  would  like  to  add  also  I  was  a  one-time  mathemati<» 
teacher  in  high  school,  and  I  also  shared  the  Chairman's  experi- 
ence. I  was  in  Germany  at  the  end  of  World  War  H  and  was  ina- 
pressed  with  the  ability  of  the  young  Germans  to  speak  Engbsh 
arid  negatively  impressed  with  the  inability  of  young  Americans  to 
speak  Grerman. 

r  think  the  world  moves  on  words  and  numbers,  and  if  we  want 
to  be  involved  in  moving  the  world  and  moving  it  toward  justice 
and  peace  and  a  better  world  to  live  in,  we  have  got  to  be  really 
serious  about  prepcuration  for  the  management^of  both  words  and 

^^e  have  got  two  issues  here,  but  I  am  here  this  morning  to 
present  to  you  the  views  of  the  higher  education  community  re- 
gar£ng  the  current  crisis  in  mathematics  and  science  education, 
and  I  will  be  limiting  my  remarks  to  that.  I  have  a  statement  for 
the  record  and  on  the  face  page  of  that  statement  ar6  listed  the 
h^her  education  associations  for  which  I  speak  todays  They  jpm 
me,  Mr.  Chairman,  in  commending  you  for  the  timely  introduction 
of  H.R.  30,  right  up  front,  right  at  the  beginning,  and  for  putting  it 
early  in  tiie  legislative  agenda  of  this  committee,  because  we  thmk 
rapid  action  is  needed  to  begin  to  prevent  further  deterioration  of 
our  scientific  education  system.     .  ^ 

However,  while  arresting  the  erosion  in  our  current  system,  we 
must  also  address  the  need  to  build  capacities  for  the  future.  As 
this  committee  builds  on  the  timely  and  the  very  necessary  legisla- 
tive initiatives  contained  in.H.R.  30,  we\uge  you  to  give  considera- 
tion to  the  broad  areas  outlined  in  our  proposal  and  to  work  coop- 
eratively with  other  conunittees  of  Congress  so  that  effective  solu- 
tions to  this  crisis  can  be  developed. 

The  purpose  of  my  brief  testimony  is  to  share  with  you  a  paiper 
entitled  "Higher  Education's  Agenda  in  Mathematics,  Science  and 
Technology  Education,"  and  then  to  acquaint  you  with  the  propos- 
als that  it-contahxs.  The  agenda  was  developed  as  a  collaborative 
effort  by  the  18  higher  education  associations  that  have  endorsed 
the  docmnent,  and  on  whose  behalf  I  am  speaking  today.  Together, 
they  represent  the  Nation's  3,000  2-  and  4-year  colleges  and  re- 
search universities.  So,  Mr.  Chairman,  I  respectfully  request  per- 
mission to  introduce  that  dociunent  into  this  record.  , 

America's  postsecondary  education  institutions,  like  then-  ele- 
mental and  secondary  education  counterparts,  face  a  umque  di- 
lemma with  respect  to  the  current  crisis  in  our  scientific  education 
system:  the  Nation's  colleges  and  universities  are  themselves  vic- 
tims of  the  crisis,  while  at  the  ^same  time  they  hold  mcgor  promise 
for  its  solution. 
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One  thing  that  delightB  us  about  H.R  30  is  that  it  is  a  piece  of 
legislation  that  covers  the  whole  spectrum,  elementary,  secondary, 
and  higher  education. 

We  believe  that  higher  education's  problems  must  be  addressed 
to  enable  its  resources  to  be  directed  toward  the  most  critical  prob- 
lems that  beset  the  science  education  system — training  adequate 
numbers  of  qualified  mathematics  and  science  school  teachers;  pro- 
viding education  for  science  and  technology  related  careers;  encour- 
aging the  proper  research  environment,  experience  and  tools  to 
train  the  next  generation  of  scientists,  engineers,  and  researchers; 
and  finally,  the  final  part  of  that  challenge^  conducting  research  to 
improve  instruction  and  the  educational  uses  of  information  tech- 
nology.- 

Our  paper,  which  will  be  part  of  the  record,  ''Higher  Education's 
Agenda  in  Mathematics,  Science  and  Technology  Education''  sug- 
gests a  comprehensive  set  of  prop<»aIs  designed  to  assist  colleges 
and  universities  realize  their  potential  for  helping  to  solve  the  Na- 
tion's science,  mathematics  and  technology  education  crisis. 

In  addressing  the  broad  dimensions  of  the  problems,  the  agenda 
incorporates  the  view  of  the  higher  education  community  that  both 
the  Department  of  Education  and  the  National  Science  Foundation, 
which  has  been  mentioned  several  tinges  in  the  earlier  conversa- 
tions today,  that  both  of  those  entities  have  important  roles  to  play 
in  supportiiig  a  revitalized  Federal  commitment  to  science  educa- 
tion. Tlierefore»  the  agenda  proposes  the  establishment  of  five  new 
programs,  two  to  be  administered  by  the  Department  of  Education, 
and  three  by  the  National  Science  Foundation.  We  believe  that 
each  program  is  an  essential  component  of  tiie  total  effort  needed 
in  thissurea.  ^  ^ 

I  will  just  describe  with  a  line  or  two  each  of  those  programs  and 
that  will  be  the  conclusion  of  jny  testimony. 

For  the  Department  of  Education,  we  propose  a  grant  program 
for  schools,  cpUeges,  and  universities'  to  encourage  the  linkage  be- 
tween coU^es  and  universities  on  the  one  hand,  and  public  and 
private  elementary  and  secondary  schools  on  the  other,  a  linkage 
in  the  improvement  of  science  education.- We  want  teacher  training 
initiatives. 

Next,  we  alsfo'prppose,  within  the  Department  of  Education,  a 
new  program,  administered  by  the  National  Institute  of  Education, 
to  strengthen  research  in  both  teaching  and  learning,  and  to/5io 
that  iJiroUgh  grants  focused  on  the  identification  of  successful  m- 
struction  and  the  application  of  cognitive  research  to  improved  in- 
structional programs.  We  are  interested,  in  other  words,  in  Ques- 
tional research  in  the  very  problem  areas  that  are  creating  the 
crisis  this  l^islation  is  trying  to  deal  with. 

Third,  for  the  National  Science  Foundation,  we  would  propose 
the  est£d>lishment  of  a  series  of  new  and  expanded  programs  to  pro- 
vide fellowships,  traineeships,  summer  study  support,  research  in- 
centive awards,  and  faiculty  renewal  awards  to  increase  the  produc- 
tion of  scientists,  engineering  faculty,  researchers,  and  science  edu- 
cators, and  to  ui^rade  teacmng  faculty.  We  want  to  produce  more 
scientists  and  engineers,  and  we  think  NSF  should  be  asked  to  help 
toward  that  end. 

•    343  . 
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We  also  propose  for  NSP  a  new  program  to  improve  undergrad- 
uate inBtructional  programs  and  to  develop  school  and  college  ma- 
terials for  mathematics,  science,  and  technology  education.  ^ 

Finally,  at  NSF,  we  propose  a  two-part  program  for  the  acquisi- 
tion and  instdlation  of  moderti  instructional  eq[uipment  for  use  m 
teaching  and  training  for  teaching;  and  for  sharing  scientific  equij^ 
ment  among  institutions  regionally  and  between  tb^  academic^and 
business  sectors.  Of  course,  we  stand  ready  to  assist  the  committee 
in  any  way  we  can  to  bring  these  goals  toward  realization. 

If  I  were  to  suminiarize  my  personal  feeling  here,  I  think  the  em- 

i>hasiB  should  be  on  the  development  of  quality  teachers  at  all 
evels.  There  simply  has  to  be  the  abili^  to  communicate  that  en- 
thusiasm for  scientific  and  mathematical  learning.  That  is  not 
going  to  happen  unless  we  have  quality  people  doing  the  communi-  - 

^To'go  back  to  what  I  said  at  the  b^finning,  words  and  numbers 
move  the  world,  words  in  a  variety  of  languages,  not  just  our 
native  tongue,  and  numbers  as  expressed  in  mathematics  and  on 
through  the  implications  of  science.  We  simply  have  to  address  our- 
selves to  the  basic  problem  of  heightening  this  Nation's  ability  to  ' 
manage  and  understand  words  and  numbers.  If  not,  we  will  just 
fall  behind. 

Thank  you,  Mr.  Chairman.  I  will  be  happy  to  take  any  quesbons. 
[The  statement  of  Reverend  Byron,  with  attachment,  follows:] 

HiOBUoi  Education'b  Aoknda  w  Mathkmaticb,  Scienck  akd  Technology 
:^  Education 

BACKOBOimn 

America's  productivity,  economic  welfare  and  national  defense  are  threatened  by 
the  growing  criflis  in  our  education  f^ystem.  Awarenees  of  this  problem  manuestod 
itBelr  during  the  97th  Congreea  in  numerous  legislative  propoeals,  reports  of  Uie  Na- 
tional Science  Bodrd  Ck)mmiflsion  on  Precollege  Education  in  Mathematics,  Science 
and  Technology,  the  proliferation  of  private  sector  programs,  and  widespred  media 
attention*  ■  j    '  a.*  i 

The  dimensions  of  the  problem  are  multifaceted  and  permeate  our  educational 
system  from  the  precollege  level  to  the  community  college,  the  undergraduate  class- > 
rooms  and  the  Kiaduate  universities.  There  is  considerable  evidence  of  the  decUne  of 
our  scientific  educational  system:  ^     -  *    •  a  

Documented  declines  in  student  achievement  in  mathematics  and  sciences.  Averr 
age  science  and  mathematics  scores  on  standardized  college  entrance  tests  have 
been  dropping  steadily  for  20  years;  ^    .       *  i. 

A  serious  shortage  of  qualified  mathematics  and  science  teachers.  D"™?,^ 
1970's  the  number  of  secondary  school  mathematics  teachers  being  trained  dedinea 
77  percent;  science  teachers  being  trained  declined  65  percent  Some  60  Pwwnt  of 
newly  employed  teachers  nationwide  are  currently  uncertified  Mid  unqualified  to 
teach  np^^ft"'"*^^^'^  and  science.  This  situation  is  exacerbated  by  the  rapid  departure 
of  trained  classroom  teachers  for  better  paying  jobs  in  industry; 

At  least  2,000  vacant  fiacuhy  positions  in  university  enmneenng  departaienuu 
These  vacandes  have  resulted  in  enrollement  ^limits  which,  in  turn,  impede  the 
trainingofadequatenumbersofBJi.  engineers;  , 

The  obsolescence  of  much  of  the  instrumentation  and  equipment  used  in  college 
cmd  university  laboratories  has  been  well  documented;  xt.      i.*  i 

Tens  of  thousands  of  technician  openings  are  gomg  begging  even  as  thenational 
rate  of  unemployment  approaches  11  percent  The  Coiuppesfflonal  Budget  Officeproh 
ects  that  new  technologiee  will  make  3  milhon  more  Jobs  obsolete  by  the  end  of  this 

centunr;  \  •       ^i.  • 

Secondary  students  are  taking  fewer  courses  m  math  and  scicmce  than  in  yews 
past,  and  fewer  courses  are  being  offered.  Half  of  all  U.S.  hi^  school  students  take 
no  mathematics  after  the  tenth  grade,  while  in  other  industnahzed  nations,  particu- 
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lurly  Japan  and  0«rmany»  Inoreaslng  emphasiB  ia  being  placed  on  acitooe  and  math- 
ematica  education; 

Since  1972  there  haa  been  a  64  percent  decline  in  the  number  of  Ph.  I^s  awarded 
in  engineering  yearly  to  UJ8,  nationahi,  while  Ph.  lys  in  engineering  awarded  to  for- 
eim  itudenta  nave  more  than  doubled;  and 

Japan,  one  of  our  primary  competitora  in  the  w6rld  marketplace,  produoee  twice 
ai  many  jragineerB  aa  we  do  even  thou£^  their  population  baw  ia  hidf  ours.  From 
1970  to  1977  the  number  of  engineers  per  1.000  workera  increased  by  48  percent  in 
Japan  and  decreaaed  by  9  percent  in  the  United  Statea. 

There  is  bipartiaan  recognitioaof  thia  growing  crisis.  Preaident  Reagan,  in  a  mea- 
sage  to  thci  1082  National  Academy  of  Sciences  Convocation  on  Science  and  Math- 
ematica  in  tl^  Schoola,  declared:  "Tho  problems  today  in  elementary  and  secondary 
school  science  and  mathematics  education  are  serious — serious  enough  to  oompro- 
miae  America's  future  ability  to  develop  and  advance  our  traditional  industrial  base 
to  compete  in  international  marketplaces"  The  Special  Taak  Force  on  Long  Term 
Economic  Polii^  of  the  House  Democratic  Caucus  observed  in  ita  report  Rebuilding 
the  Road  to  (^portunity:  "In^^the  future,  a  well-educated,  well-trained  workforce 
will  be  essential  to  sustained  economic  growth  .  .  .  The  Aiture  will  be  won  with 
brainpower  ...  The  research  we  must  undertake  to  produce  new  technologies  re- 
quires talent— yet  we -are  not  graduating  sufficient  numbers  of  scientists,  engineers 
and  technicians." 

THK  FEDERAL  ROLE 

Although  there  is  now  general  agreement  on  the  dimensions  of  the  problem,  there 
is  no  consensus  of  the  solution.  The  highqr  education  community  views  the  current 
criaifl  with  alarm.  Constructive  actions  at  the  institutional,  local,  state,  and  national 
levels  are  neceesaiv  to  forpstall  a  fiirther  deterioration. 

We  believe  the  federal  government  must  play  a  central  role  in  providing  leader- 
ship and  support  for  a.  variety  of  initiativea  outlined  in  the  following  pages.  Sus- 
tained federal  inveiitment  is  req[uired  because  the  problems  are  national  in  scope 
and  because  failure  to  resolve  them  would  have  grave  implications  for  our  national 
well-being  and  defense  capability.  These  investments  will  maximize  the  return  on 
scarce  federal  reeources,  encourage  load  and  individual  initiatives,  minimize  federal 
control  of  these  efforts  and  provide  incentives  for  collaboration  among  all  sectors. 

America's  postsecondary  institutions — ^two-year,  four-year»  and  graduaterrall  have 
a  msior  role  to  play  in  restoring  our  economic  health  and  bolstering  our  national 
defense.  There  resources  should  be  directed  to  the  most  critical  problems  that  beset 
the  science  education  svstem  so  that  adequate  numbers  of  qualified  mathematics 
and -science  school  teachers  will  be  trained;  education  for  technology  and  science- 
related  careers  will  be  provided;  the  proper  research  environment,  experience  and 
tools  to  train  the  next  generation  of  sdentista,  engineers  and  researchers  will  be  en* 
couraged;  and  research  to  improve  instruction  and  the  educational  uaes  of  informa- 
tion technology  will  be  supported.  Wi^  such  steps  students  will  be  sufficiently  sci* 
ence-literate  to  live  in  an  mcreaaiDgly  technological  world  and  have  the  opportunity 
to  prepare  for  careers  in  the  sciences;  and  currently  employed  teachers,  engineers, 
scientists  and  researchers  will  have  opportunities  to  upgrade  their  skills. 

Thus  we  urge  the  98th  Congress  to  enact  msjor  legislation  that  will  enable  col- 
leges and  universities  to  farther  fiilfUl  their  mission  as  a  vital  force  in  solving  the 
current  science,  mathematics,  and  technology  education  crisis.  The  higher  education 
community  recognizes  the  interrelationship  among  all  levels  of  education  in  resolv- 
ing the  crisis  and  supports  the  efforts  of  the  precoUege  sector  to  solve  their  own 
unique  and  compelling  problems.  However,  this  paper  attempts  only  to  address  th^ 
crisis  Irom  the  perspectives  of  hij^er  ediication. 

FROPOSSn  l^EDKEAL  PROGRAM 

The  higher  education  oonamunity-^ooUectively  listed  at  the  end  of  this  paper- 
supports  the  establisment  of  five  new  programs  to  be  administered  by  the  Depart- 
ment of  Education  and  the  National  Science  Foundation.  These  programs  represent 
the  top  priorities  of  the  higher  education  community  regarding  science,  mathemat- 
ics and  tedmology  education.  Each  is  an  essential  component  of  the  total  effort 
needed  in  this  area. 

For  the  Department  of  Education,  we  propose  two  programs:  a  $200  million  pro- 
gram for  teacher  training  initiatives  to  improve  science,  mathematics  and  technol- 
ocy  education,  and  a  (26  million  program  to  strengthen  educational  research  in 
these  areaa  .  ^ 


For  the  Notional  Science  Foundation,  we  propoee  three  programa:  a  $100  million 
program  providing  opportUnitiea  for  teachera,  young  •cholaia  and  reaearchera 
tibrough  expanded  graduate  fellowships,  new  traineeehips  and  faculty  research 
awar£;  a  $50  million  program  to  upgrade  and  improve  instructional  programs  on 
all  levels;  and  a  (200  milUdn  program  to  upgrade  instructional  equipment  and  its 

utilisation.  «       .  *        i    *«  j. 

The  total  $675  million  dollar  federal  investment  proposed  profvidea  a  signlflcant 
number  and  variety  of  new  awards  to  individuals,  schools,  and  colleges.  Coupled 
with  local,  state  and  private  sectdr  initiatives,  these  programa  will  make  a  substan- 
tial contribution  toward  the  revitaliiation  of  the  sdenoe  education  in  the  nation. 

In  embarking  on  this  new  federal  effort  in  sciences,  math  and  technology  eduction 
we  must  acknowledge  the  importance  of  a  sustained  national  commitment  to  Msic 
Mearch.  Without  quality  research  programs,  the  education  enten^se  will  wither. 
Our  proposal  for  new  feaeral  support  of  sdenoe  educattion  should  be  viewed  as  an 
integral  part  of  this  commitment  jBoth  research  and  education  are  necessary  for  the 
ecom)mic  vitality  and  defense  strength  of  the  U.S.  Neither  should  be  funded  at  the 
expense  of  the  other.  ' 

Title:  A  program  for  teacher  training  initiatives  to  improve  i^ience,  mathematica, 
and  technology  education 
Agency:  DeiMurtment  of  Education 

Auffiorizatioh:  $200  million.  "         .      ,    „  * 

t^imt  8,000  grants  at  up  to  $200,000  each  to  schools  and  colleges. 
We  propoee  the  establishment  of  a  grant  program  for  schools,  colleges  and  univer- 
sities to  be  administered  by  the  Department  of  Education  with  prpiwMlB  to  be  ev^ 
uated  through  a  peer  review  process  involving  consultation  with  NSF  to  idenunr 
field  readers.  The  purpose  of  these  grants  is  to  encourage,  the  linkage  between  col- 
leges and  universities  and  public  and  private  elementanr  and  secondanr  schools  in 
the  improvement  of  science  education.  Grants  would  allow  maximum  institutional 
ilexibifity  to  be  responsive  to  local  needs,  and  would  be  awarded  according  to  plans 
developed  by  the  recipient  institution  in  collaboration  with  one  or  mora  PubUc  or 
private  schools  or  school  districts  and  other  appropriate  agencies  or  councils.  Prior- 
&r  activities  might  include,  for  example:  „      '  - .       ^     j  ^ 

(1)  Summer  institutes  and  workshops  and  a  parallel  program  of  inseryice  educa- 
tion, conducted  by  higher  education  institutions  across  all  states  and  regions  to  pro- 
vide practicing  teachers  and  supervisors  with  up-to^te  science  and  mathematics 
information  and  pedagogical  concepts;  ^    „      x       *  *u  ^c^r. 

(2)  Projects  to  enhance  the  capacity  of  schools  and  coMegeB  to  meet  the  profes^on- 
al  needs  of  both  new  and  practicing  teachers,  including  feculty  development  activi- 
ties*  and 

(8)  Support  for  exemplary  state,  local  and"  institutional  efforts  to  attract,  tetain 
and  motivate  teacher's  to  pursue  careers  in  precollege  matltematics  and  science  edu- 
cation, as  well  as  identification  of  teacher  training  projects  prcwiding  nationaUy  mg- 
nificant  examples  of  campu04)ased  inservice,  school  site  staff  development,  ^dthe 
int^ration  of  substantive  knowledge  in  mathematics  and  the  sciences  with  effective 
teaming  strategies,  and  the  diBsenUnation  of  informational  , 

Title:  A  program  to  strengthen  educational  research  in  mathematics/science  and 
^  technology  education  * 
Agency:  National  Institute  of  Education,  in  consultation  with  the  National  Sci- 
ence Foundation.  . 
Authorization:  $25  million.  ,  * 

Target  New  grant  competitions  for  specific  research  yielding  10  nuyor  program- 
matic awards,  and  up  to  200  individual  research  grants.  ^i.  . 

Research  on  student  learning  and  school  and  college  instruction  in  math,  scienoe, 
and  technology  education  (particularly  focused  on  secondary  schools)  is  an  essential 
♦  resource  for  other  federal,  state  and  local  programs  for  improving  math  and  science 
education..-  u 
.  We  propose  a  new  program  to  strengthen  teaching  and  learning  reseanm  through 
grants  focused  on  the  identification  of  successM  instruction  and  the  appbcation  of 
cognitive  research  to.  improved  instructional  programs.  The  program  will  support  a 
large  scale  research^oompetitiona  dealing  with:   ■       ,  \  .  \  ,    .    ^     s  au 

(1)  Research  <m  thinking,  teaching  and  learning  related  to  instrucnon  in  matn, 
adenoe  and  technology;  "  x-*    \r 

(2)  Research  on  the  uses  of  modem  instructional  technologies;  the  status,  meaois  of 
assessment,  and  selection  of  instructional  software  and  other  mathematics,  scumce 
and  technology  education  materials; 
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(8)  Reeearch  on  locd,  atote  and  inntitutionol  policioo  enhancing  or  inhibiting  tho 
nKruiiment,  retention  and  professional  development  of  Bchool  and  college  math  and 
science  foculties;  and 

(4)  Research  on  school,  institution  and  state  needs  and  operations  as  thoy  relate  to 
the  development  and  support  of  remedial  programs  at  all  levels  of  education. 

Title:  A  program  of  opportunities  for  teachers,  young  scholars,  and  researchers 
through  expanded  fellowships,  new  traineeahipa,  research  incentive  awards,  and 
faculty  awards  for  summer  study 

Agency:  National  Science  Foundation.  * 

Authorization:  $100  million. 

Target:  $15  million  to  expand  existing  graduate  fellowships  and  to  create  600  new 
graduate  fellowships;  $15  million  for  new  institutional  tralneeship  programs;  $50 
million  for  1,000  new  facultv  research  incentive  awards;  $20  million  for  faculty 
awards  for  summer  study  sabbaticals  and  special  research  opportunities. 

We  propose  the  establishment  of  a  series  of  new  and  expanded  programs  to  pro- 
vide fellowhips,  troineeships,  summer  study  support,  research  incentive  awards,  and 
faculty  renewal  awards  to  increase  the  pnxluction  of  scientists,  engineering  faculty, 
researchers  and  science  educators,  and  to  upgrade  teaching  faculty. 

Four  programs  should  be  supported  in  this  area: 

(1)  An  expanded^Groduate  Fellowship  Program.  The  structure  and  efTectivenesa  of 
the  NSF  Graduate  Fellowship  Program,  once  a  premier  symbol  of  the  nation's  com-  . 
mitment  to  excellence,  has  diminished  steadily  over  the  years.  The  NSF  fellowship 
program  should  be  expanded  by  increasing  the  number  of  awards  and  the  amount  of 

.  the  stipend.  To  achieve  this,  we  propose  at  least  doubling  the  amount  of  money 
available  for  these  fellowships  (from  $16  million  to  $30  naillion)  and  increasing 
approximately  one-third  both  the  number  and  size  of  the  current  awards  (from  1,4(K) 
to  2,000  and  at  least  $16,000  rather  than  $10,900  per  award). 

(2)  A  new  $15  million  Tralneeship  Program  for  science,  technology  and  mathematr 
ics  educators.  Awards  of  up  to  $150,000  would  be  made  to  colleges  and  universities. 
Trainees  would  be  selected  by  participating  departments,  schools  and  institutions 
from  among  individuals  with  demonstrated  potential  to  excel  as  science,  te^nology 
and  mathematics  educators  at  elementary/secondary  and  undergraduate  levels.  Li- 
stitutions  receiving  traineeships  would  gather  education  specialists  and  faculty  from 
departments  of  science,  mathematics  and  technology  to  create  for  the  trainee  a  new 
or  improved  Duality  program  for  preparing  the  next  generation  of  science  educators. 

-  (8)  A  new  $50  inillion  Young  Faculty  Research  Incentive  Awards  Program.  The 
challenges  facing  young  faculty  who  seek  to  establish  their  first  research  programs 
are  almost  overwhelming.  A  program  offering  stable  support  (averaging  $oO,000  per 
year  per  award)  to  assist  them  in  starting  academic  research  careers  would  help  to 
sustom  the  quality  and  flow  of  individuals  into  key  fields  of  science,  mathematics, 
engineering  and  technology.  1,000  awards  would  be  authorized  to  average  $60,000 
per  year. 

(4)  A  new  $20  million  program  of  Faculty  Awards  for  siimmer  study,  sabbaticals, 
and  special  research  opportunities.  This  program  would  provide.  3,000  awards  at 
$5,000  each  for  sununer  support  to  permit  currently  employed  faculty  to  take  advan- 
tage of  upgrading  opportunities;  and  a  $5  million  program  for  experienced  facul^ 
for  six-  to  twelve-month  periods  at  salary  equivalent  to  current  levels  to:  (a)  permit 
revitalization,  ai^d  expenence  with  new  research  techniques  and  advanced  research 
discoveries  for  those  who  have  been  isolated  from  research  institutions  and  centers 
for  six  or  more  years;  and  (b)  provide  for  intensive  development  of  teaching  tech- 
niques and  materials  in  problem  areas.  A  total  of  $20  million  authorized  in  this  area 
will  provide  awards  on  a  competitive  basis  to  individuals  whose  institutions  certify 
that  the  applicant's  principal  function  is  undergraduate  teaching  in  a  sdenCe-relat- 
ed  discipline. 

Title:  A  program  to  upgrade  and  improve  instructional  programs  in  mathematics^  aci" 
ence  and  technology  at  all  levels  •kj 

Agenpy:  National  Science  Foundation. 

Authorization:  $50  million. 
/  Target:  1,000  instructional  improvement  projects  at  up  to  $200,000  each. 

Continuing  demands  are  placed  on  science  educators  to  keep  pace  vnth  evolving 
technological  innovations.  Updated  instructional  materials  are  needed  to  enhance 
student  motivation  and  to  advance  the  lagging  state  of  science  learning.  The  need 
for  new  instructional  materials  is  particularly  acute  at  the  undergraduate  level  for 
both  general  students  and  science  and  engineering  meters. 
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We  pn>po»e  •  new  prDgram  tQ  Improve  undergraduate  in«tructional|  programa  and 
dev^op  echool  and  college  mat^riola  for  mathematicii,  science  and  technology  educa* 
tlon.'  \  \  •  ^ 

Priority  areae  include:  \  \ 

(1)  Revtructuring  sufctject  matter  science  couraoe  to  reflect  state^f-tho^art  technol' 
ogy  and  the  changing  noeda  of  undergraduatee;  ^     ,     \   \  ^ 

(2)  Applying  teaching  and  loaming  rooearch  concepts  to  the  developmentVDf  math* 
ematiC8»  science  and  technology  inatructional  materials  for  schools  and  plle^:  and 

(8)  Stimulating  collaborative  educational  Institution/industry  efforts  In  the  devel- 
opment of  improved  programs  for  schools  and  colleges.  ^ 
Title:  A  program  to  upgrade  undergraduate  instructional  equipment  and  iU  i4tiliza' 
tion  .  \ 

Agency:  National  Science  Foundation-  \ 
Authorization:  $200  million.  \ 
Target:  Grants  to  colleges  and  universities.  .    ,  A 

The  outmoded  condition  of  the  instructional  equipment  in  the  nation  s  colleges 
and  universities  is  well-documented.  The  absence  of  stateof-the-art  equipment  Wnd 
facilities  has  immediate  consequences  in  the  preparation  of  today's  students, 
farreaching  implications  for  the  nation's  ability  to  remain  Bcientifically  and  techno- 
logically  competitive.  ,      „   .  j  \ 

Wo  propose  a  two-part  program  for  (1)  acquisition  and  installation  of  modern  in- 
fltructional  equipment  for  use  in  teaching  and  training  for  teaching;  and  (2)  sharing 
science  equipment  among  institutions  regionally  and  between  the  academic  Bsia 
buainesa sectors.       '  ^       ,         ,  .      „^  ,    i  \ 

We  further  suggest  that  a  balanced  program  is  needed  involvinff  all  federal  agen*^ 
ciea  that  support  research  and  related  education  programs  to  make  the  acquisition 
of  equipment  and  renovation  of  laboratories  an  allowable  component  of  research 

^'^^ftT  lRy^flting  laws  and  recent  legislative  proposals  have  attempted  to  utilize  th^ 
mechanism  of  tax  incentives  to  encourage  a  corporate  response  to  the  science  educa- 
tion crisis,  We  regard  tiieae  proposals  aa  one  aspect  of  the  total  effort  needed  tojre- 
solve  the  urgent  problems  faced  by  higher  education  institutions.  These  proposals 
are  uniquely  welfsuited  to  bringing  private  sector  resources  into  play.  Sinoe  this 
paper  addresses  only  the  necessary  role  of  the  federal  government  in  the  direct  pro- 
vimon  of  support,  we  have  omitted  references  to  these  tax  incentive  proposals. 

This  pit>posal  is  submitted  on  behalf  of  the  following  organizations: 

Americalj^U||odation  of  Colleges  for  T^her  Education. 

Americw|raiPciation  of  Community  and  Junior  Colleges. 

Ameiicip  >luiDciation  of  State  Colleges  and  Universities. 

Americfllii  twndl  on  Education. 

AmericanlBmicational  Research  Association. 

Association  of  Affiliated  College  and  University  Offices. 

Association  of  American  Colleges. 

Association  of  American  Universitiefl. 

Association  of  Catholic  Colleges  and  Universities. 

Association  of  Jesuit  Colleges  and  Universities. 

Association  of  Urban  Universities. 

California  State  University. 

Council  of  Graduate  Schools  in  the  United  States. 

Council  of  Independent  Colleges. 

National  Association  for  Equal  Opportunity  in  Higher  Education. 
National  Association  of  College  and  University  Business  Officers. 
National  Association  of  Independent  Colleges  and  Universities., 
National  Association  of  Schoob  and  Colleges  of  the  United  Methodist  Church. 
National  Association  <^  State  Universities  and  Land-Grant  Colleges. 
State  University  <rf  New  York, 

Chairman  Perkins.  Let  me  ask  all  of  you  one  question. 

The  bill  authorizes  $300  million  for  all  levels  of  education— ele- 
menlarv,  secondary,  and  poefisecondary.  The  funds  are  limited  to 
impnyying  math  and  science  education.  But  do  you  believe  that 
wifli  this— I  will  say  a  meager— beginning,  we  should  look  forward 
in  the  future  to  greater  funding,  so  we{can  train  more  math  and 
science  teachers?  I  think  we  can  pretty  well  hold  with  $300  million, 
which  is,  to  my  way  of  thinking,  very  limited. 
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)  Just  how  do  you  gentlemen  fool?  Lot  mo  commence  with  you, 
Rovorond.  What  ia  your  opinion  about  the  funding*? 

Roverond  Bykon.  I  certainly  agree  with  vou,  that  it  is  limited, 
that  much  more  ia  needed  to  match  the  noed  and  the  dimensionB  of 
tho  problem. 

In  the  face  of  limited  resources,  my  inclination  would  be  to  put 
tho  emphasis  on  the  development  of  tho  persona  who  are  going  to 
bo  communicating  in  the  classrooms.  We  simply  have  to  attract 
and  retain  quality  people  in  claasrooms  at  all  levels  in  science  and 
mathematical  education.  Money  will  help  in  that  total  task  of  the 
attraction,  the  training  and  the  retention.  We  have  got  to  create  a 
good  environment  for  tnem. 

I  think  it  is  the  love  of  teaching  that  ia  going  to  keep  people  in 
the  classroom  against  moving  off  to  hiffher  paving  opportunities 
and  industr^r.  A  better  environment  within  which  teaching  can 
happen  is  going  to  at  least  assist  those  who  really  do  love  teaching 
ar^d  want  to  stay  in  that  profession. 

I  really  think  the  most  important  thin^  going  on  in  the  United 
States  at  this  hour  is  what  is  going  on  m  classrooms  across  the 
country,  and  it  is  going  on  mostly  by  people  who  are  not  well 
known  and  almost  universally  by  people  who  are  not  well  compen- 
sated. 

Chairman  Perkins.  Thank  you. 

Dr.  Ikenberry?  ^ 
Dr.  iKBKBEmRV.  I  think  you  are  quite  correct,  Mr.  Chairmcm, 
when  you  imply  that  the  amount  of  money  that  is  likely  to  be  able 
to  be  devoted  to  this  legislation  this  year  and  perhaps  in  the  imme- 
diate years  to  follow  may  be  quite  bmited  find,  in  a  certain  sense, 
totally  unequal  to  the  magnitude  of  the  task  at  hand. 

I  think  it  is  in^iportant,  however,  for  a  first  step  to  be  taken.  I 
think  it  is  important;  both  practically  and  symbolically.  I  would 
hope  it  would  provide,  and  I  would  hope  the  legislation  could  be 
reviewed,  with  the  hope  that  it  would  stimulate  a  comparable  in- 
vestment by  State  and  local  governments,  by  our  own  universities, 

f>ublic  and  private,  by  business  and  industry,  and  perhaps  the  col- 
ective  magnitude  of  that  investment  would,  over  time,  nave  some 
direct  impact  on  the  problem. 

I  would  associate  myself  with  the  earlier  remarks  in  terms  of  fo- 
cusing limited  resources  on  the  teacher  and  the  materials  of  the 
teacher,  but  I  would  also  hope  that  some  fraction  of  our  resources, 

even   ' 

Chairman  Perkins.  On  that  point,  let  me  interrupt  you. 
We  discussed  matching  funds,  and  j>erhaps  the  administration's 
bill  will  provide  for  matching.  But  are  there  other  ways  to  develop 
interest  from  the  local  level,  to  get  business  and  other  people  to 
contribute  without  requiring  matching?  What  is  the  best  way  to  do 
it,  with  your  experience  and  background? 
Dr.  Ikenberry.  One  possibility,  Mr.  Chairman,  might  be  to  re- 

auire,  ask,  encourage  States,  as  they  submit  their  proposals  for 
liese  funds,  to  outline  not  just  their  request  to  the  Federal  Govern- 
ment but  to  outline  also  the  steps  that  they  are  taking  indepen- 
dently and  such  support  as  they  believe  they  either  can  develop  or 
already  have  developed  from  private  industry  to  devote  to  this 
problem. 
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I  Uilieve  thero  Ib  a  very  Bubetantlal  conporn  within  the  priyato 
Hoctor  to  Improve  the  quality  of  science  and  nuUhematlca  educa- 
tion, and  I  boU^ve  it  i»  o  conc<jrn  that  in  sharod  by  the  public  load- 
om  at  the  Stato  level  and  certainly  our  colloatfuea  at  the  oleinon- 
tary  and  secondary  level.  I  don't  think  the  tedoral  Qovernmont 
can  do  the  whole  Job,  and  I  think  the  spirit  of  the  leglBlation, 
wl^ther  it  technically,  require  matching  or  not,  can  at  loaat  set 
forth  the  clear  expectation  that  the  Federal  Qovernmont  cannot  do 
the  total  job  and  ft  is  going  to  require  a  more  concerted  attack. 

Mr.  Simon.  Would  the  chairman  yield? 

Chairman  Pkhkins.  Go  ahead.     ^  ' 

Mr.  Simon.  I  am  concerned  on  this  specific  area,  becauae  I  think 
thia  ifl  going  to  bo  one  of  the  areas  where  we  may  have  0dme  dis- 
putes, f  thhik  we  ought  to  encourage  the  States,  the  State  of  Illi- 
nois, and  the  private  sector,  to  come  up  with  the  monciy  that  they 
need.  My  concern  is  that  the  very  areas  that  need  it  the  moat  are 
going  to  be  the  very  areaa  that  cannot  match,  and  that  is  true  for 
Statefl,  even  if  I  may  say  the  State  of  Illinois.  We  have  the  re- 
sources. Whether  wo  have  the  will  to  do  it,  I  don't  know. 

TTie  same  in  the  private  sector.  You  have  some  areas  that  really 
need  help.  If  I  may  be  a  little  provincial  hero  now,  coal,  for  exam-' 
pie.  Coal  ifl  downu  We  need  much  more  work  in  this^  field.  Coal 
ought  to  be  moving  ahead.  But  the  coal  industry  probably  isn't 
poing  to  come  up  with  any  kind  of  matching  funds  because  the/ re 
m  a  real  struggle. 

I  guess  I'm  really  not  addressing  this  to  the  witnesses  but  more 
to  my  colleagues.  I  think  we  have  to  be  very,  very  careful  in  that 
we  wont  to  encourage  the  States,  we  want  to  encouroge  the  local 
governments,  we  want  to  encourage  the  private  sector,  but  let's  not 
end  up  concentrating  our  resources  in  the  already  well-to-do  cureas, 
and  not  the  areas  that  need  the  help  the  most 

I  don't  know  if  you  care  to  respond,  and  I  thank  the  chairman 
for  yielding. 

Chairman  Perkins.  Are  you  through.  Doctor? 

Mr.  Simon.  He  didn't  get  a  chance,  Mr.  Chairman.  I  don't  want 
to  be  putting  words  in  his  mouth  and  he  may  want  to  respond. 

Dr.  Ikenberry.  I  didn't -come  prepared  to  advocate  a  matching 
re<|uirement  for  this  program,  and  I  don't  think  any  of  us  are  testi- 
fying to  that  effect. 

I  would  not,  however,  minimize  the  symbolic  impact  of  this  legis- 
lation and  the  potentiol  for  this  legislation  to  stimulate  the  com- 
mitm'ent  on  the  part  of  State  governments  and  local  school  systems 
and  the  private  sector,  nor  would  I  minimize  the  possibility  that 
out  of  an  imaginative  national  effort  will  come  new,  different,  fresh 
approaches  to  the  problem  of  teaching  science  and  mathematics  in 
the  Nation's  school  that  will  many  tmies  oyer  be  greater  than  the 
amount  of  $300  million  that  will  be  invested  in  this  legislation— or 
whatever  that  final  figure  might  turn  out  to  be.  ^ 

Mr.  Simon.  Thank  you,  Mr.  Chairman. 

Chairman  Perkins.  Go  ahead.  Dr.  Ellison. 

Dr.  Ellison.  Mr.  Chairman  and  members  of  the  committee,  my 
response  could  really  rest  on  the  comments  already  made.  The 
amount  of  money  in  the  entire  bill,  and  certainly  that  portion  in 
part  B  right  now,  is  inadequate  to  do  what  we  know  needs  to  be 
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done  in  our  great  Nation  today.  I  think  there  are  some  shortrun 
initiatives  and  incentives  that  are  going  to  have  to  be  put  in  place, 
and  they  are  in  place  now  in-mamr  instances.  My  comments  a^ain 
with  respect  to  the  re-definition  of  teachers  of  science  and  mam  in 
the  short  nm  is  something  that  we  have  investigated  in  our  own 
institution.  We  have  gone  to  NASA.  We  have  gone  to  TRW.  We 
have  go%e  to  some  of  the  research  operations  in  the  private  sector. 
We  brought  back  to  our  institution  part-time  instructors  who  had 
left  formal  education  and  the  formal  classroom,  and  many  of  those 
people  are  good  and  excellent  instructors.  In  fact,  we  are  using 
them  now  to  fill  soma  of  the  shortages  and  gaps  that  we  have. 

That  is  a  stopgap  measure  to  get  us  where  we  really  want  to  be. 
What  we  want  to  be  in  the  long  term  is  an  adequa^te  supply  of  good 
teachers  who  will  want  to  teach  in  elementary  and  secondary  class- 
rppms,  who  will  be  committed  tq  the  technological  programs  ttiat 
bridge  between  technical  applications  in  factories  and  businesses 
and  classroom  learning. 

The  longrun  aiiBwers  in  terms  of  improving  research  and  science 
in  ourgreat  research  universities  is  clearly  a  key  part  of  the  equa- 
tion. Ilie  point  is  that  the  dollars  in  the  bill  are  probably  not 
enough— and  you  have  indicated  that,  Mr.  Chairman — ^but  it  is  a 
start  in.  the  right  direction  and  we  support  that. 

Chairman  Perkins.  I  would  like  to  address  one  brief  question  to 
all  of  ybu.  We  all  know  that  we  have  this  shortage  of  math  and 
science  teachers,  and  we  have  got  to  do  something  about  the  situa- 
tion. But  as  we  develop  the  math  teachers  and  science  teachers, 
with  all  the  shortages  that  have  been  referred  to  here  today,  you 
and  I  know  that  industry  is  going  to  come  along  and  offer  them 
greater  salves. 

How  are  we  going  to  keep  these  math  and  science  teachers  in  the 
classroom?  Go  ahead-  and  answer  that  question — considering  the 
fact  that  all  over  the  Nation  today  we  have  got  financial  problems, 
and  States  are  cutting  back  on  their  educational  programs  and' 
even  cutting  salaries'  in.  some 'States.  Go  ahead  and  ansv^er  that 
question. 

^  Reverend  Byron,  I  don't  think  anybody  goes  into  teaching  with  a 
monetary  motive  as  a  primary  motive.  I  think  they  recognize  there 
is  a  gap  between  other  market  alternatives  and  what  they  can  get 
through  a  profession  of  teaqhing.  The  question  is,  how  wide  can 
that  g^p  get -and  how  can  we  prevent  the  gap  from  getting  vrider.  I 
think  we  are^  at  a  critical  pomt  right  now  of  that  gap  getting  so 
wide  that  people  who  very  much:  want  to  stay  in  the  profession 
.  simply  cannot  and  they  move  out. ' 

Well,  one  way  of  closjn^^that^ap  for  some  teachers  would  he 
throug^i^his  siimmet?  yi^l^pij  rpro         that  you  .-^yggest.  Many  • 
teachers  will  dp  Vario£i^9i$|^^     the  summer  just  tp  make  moiiey, 
and  sometimes  it  is  teacti^^^  :fche  sunmaer  when  tney  don't  really 
want  ito^  What  1^  would  like  to  see  would  be  available 

stipend  Inaoney  to,  in  effect,  'i)ribe"  them  away  from  other  occupa- 
tions bo  that  they«<5an  have  renewal  programs  and  they  Qjan  have 
the  leisure  that  any  good  teacher  needs. 

I  think  to  the  extent  that  a  science  teacher  hits  better  students  in 
the  classroom,  then  he  or  she  is  going  to  be  more  lUtely  to  weint  to 
stay  in  that^  classroom.  I  thinfea  lot  of  the  repBoh  that  teachers  are 


ERIC 


850  > 

leaving  has  to  do  liot  so  much  with  monev  but  to  do  with  the  fact 
that  it  is  a  very  difficult  environment  within  which  to  work.  So  to 
the  extent  that  something  like  your  congresdional  scholars  program 
or  other  j)r<«ramfi  like  it  could  attract  better  and  better  prepared 
youngsters  into  the  science  and  mathematics  classroom,  it's  going 
to  be  a  joy  to  teach  there  and  people  will  stay. 

So  I  think  it  is  wrong  to  look  at  perfect  parity  with  the  private 
sector.  It  is  never  going  to  be  there.  There  are  oth^r  advantages 
which  are  nonmonetary  and  we  have  got  to  heighten  those  and  pre< 
serve  those. 

,  Chainn£ui  Pebkins.  Dr.  Ikenberry. 

Dr;  IiKKBERRY.  The.  question  you  raise  could  be  the  jnost  central 
issue,  or  certainly  one  of  the  most  central  issues,  in  attacking  this 
problem  effectively  on  a  national  basis.  I  certainly  don't  have  the 
answer  to  your  question  except  to  note  that,  unless  some  answer  or 
some  collection  of  answers  is  found  to  that  problem,  simply  train- 
ing more  teachers  will  not  ultimately  turii  out  to.  be  the  answer  be- 
cause those  individuals  will  simply  rotate  through  the  schools  and 
on  out  into  the  private  sector,  and  we- will  end  up  5  or  10  years 
from  now  with  the  same  problem  that  we  have  toda^f.  /. 

I  think  the  options  that  have  been,  outlined  earlier  are  certainly 
workable  ones.  We  need  to  come  to  grips  with  beiiig  mo]re  market- 
sensitive  in  our  compensation^  plans  for  teachers.  At  the  ^higher 
education  level,  we  simply  have  to  pay  engineers,  for  example,  and 
computer  scientists,  a  more  competitive  salary  on  put  faculties  to 
be  aole  to  attract  and  jretain  them.  If  we  don't,  we  simply  cannot 
employ  them.  So  differential,  marketHsensitive  compensation  ots- ' 
terns  in  our  school  systems  I  think  need  to  be  looked  at  more  realis- 
tically and  more  carefully — summer  institutes,  partptime  employ- 
ment with  business  and  mdustry,  either  on  a  summer  or  during 
the  academic  year,  for  not  only  salary  supplement  but  for  intellec- 
tual supplement.  '  , 

I  think  that  is  why  also  I  would  eiicourage  the  exploration  of  the 
use  of  technolc^  in  teaching  science  anid  mathematics.  We  may  be 
able  to  put,  for  example,  a  computer  terminal  into  a  school  wnere 
ultimately  over  the  long  term  we  are  simply  not  going  to  have  ade- 
quate numbers  of  science  and  mathematics  teachers  to  handle  the 
'load  of.  instruction,  and -the  skills  of  the  teacher  can  be  extended 
through  technology.  .  '  j 

But  the  question  you  raise  is  a  very  key  question.  - 

Dr.  Ellison.  Mr.  Chairman,  I  womd'  say  "all  of  the  above'',  plus 
the  potential  of  maldng  the  leanung  environment,  not  just  the 
classroom,  a  more  exciting  pldce  fgr  dedicated  teachers  to  be. 

I  happen  to  believe  that  the  question  that  President  Ikenberry 
r^^sed  of  the  application  of  technology  in  the  classroom,  the  learn- 
ing labbrato^  reaUy^  bein^  &bre  thSi  tt^t  classroom  as  we  havft 
known  it  in  &e4)ast,  I  thmk^our  abili^y:>in  the  education  field  to? 
help  faculty  membewT'to  have  the  kind  of  nurtiu^d  environment. 
Salary  and  compens£^on  as  it  is  today  iB  not  the  only  i»9ue  that 
will  keep  them  therej^^^j^ional  iieveldipment  opp^  the 
oppbrtum^  Whi^  kind 
of  ehvirOntnent  that  w^|p^  r^doam  a  reinforc- 

ing, exdting  '^ventmi^^  niight 
.  learn  ar^ieg^ito.i^^  ^f^f .  . 


The  application  of  the  compiiter— and  I  go  back  to  the  PLATO 
experience — we  have  not  moved  fast  enough  in  that  area,  bo  that 
faculty  members  could  have  opportunities  to  allow  students  to  dis-* 
cover  and  Jeam.in  the  m«3t  reinforced  environment,  whidh  is  a 
one-to-one  environment,  a  self-pacedl  kind  of  instruction  opportuni- 
ty where  teachers  are  managing  a  learning  environment  as  opr 
posed  to  have  to  teach  that  environment.  I  think,  our  long-term 
ability  to  reexcite  the  climate,  which  is  a  responsibility  and  a  chal- 
lenge that  we're  going  to  face  in  education,  is  probably  one  of  the 
.issues.  . .      V/ . 

Reverend  Byron.  May  I  add  just  one  word — and  this  would  be 
from  the  perspective  of  the  independent,  tu|tionHlependent  institu- 
tions. Without  adequate  student  aid,  we're  not  going  to  get  the  tu- 
ition revenue  that  is  going  to  enable  us  to  compensate  our  faculty* 
members  and  thus  hold  them  in  the  classroom.  What  we  are  talk- 
ing about  today  is  all  reinforced,  if  you  will,  by  the  available  stu- 
dent aid  that  will  enable  the  students  to  keep  coming  to  both  th^ 
public  but  particularly  the  independent  institutions. 

I  would  also  like  to  take  a  moment  to  thank  Mr.  Sin^dh  for  all  of 
the  effort  that  he  put  forth  in  the  last  session  to  protect  that  stu- 
dent aid.     .  / 

Chairman  Perkins.  Mr.  Simon,  we  will  start  with' you,  and  you 
take  the  diair. 

Mr.  Simon  [presiding].  Thank  you,  Mr.  Chairman. 

First  of  all,  Mr.  Chairman,  before  you  leaye,  I  was  pleased  to 
note  we're  goinj^  to  hold  at  $300  millionT  The  administration,  ap- 
parently, is  coming  in  with  $50  million,  and  we're  holding  at  $300 
million.  That  is  encouraging. 

Chairman  Perkins.  They  have  introduced,  I  think,  a  bill  for  $251 
million,  or  agreed  to  that  on  the  Senate  side,  and  if  we  don't  hold 
at  300,  we'll  be  bad  conferees.  \  ,  ^ 

Mr.  Simon.  All  right.  ^  V 

Let  me  comment  also  on  this  question  you  jUst  responded  to,  be- 
cause I  think  that  whether  it  is  science  or  math  or  whatever  field, 
the  whole  question  of  quality  teachers  is  a  very  fundamental  ques- 
tion in  our  society.  As  we  have  problems  in  the  elementary  and 
secondary  schools  tod^,  inevitably,  just -as  heat  rises^  those  prob- 
lems are  going  to  permeate  the  colleges  and.  universities  and  I 
-think  we  have  to  face  up  to  those  problems  much  more  than  we 
have. 

I  have  already  indicated  I  am  going  to  be  trying  to  amend  this  to 
include  foreign  languages  because  l  am  concerned  not  simply  with 
the  problems  that  the  Secretary  of  Defense  and  Secretary  of  Com- 
merce hkve  called  tb  our  attention,  but  I  am  concerned  that  we  get 
the  scientists  who  can  build  bigger  and  better  bombs 'but  we  have 
fewer  and  fewer  people  to  communicate  how  to  prevent  the  use  of 
the  bombs.  So,  we  should  expand  the  bill  to  include  foreign  lan- 
guage. 

I  still  have— and  I  am  a  supporter  of  the  bill— but  I  do  it  with 
some<.imease.  I  had  to  leave,^^esident  Ikenben^,  while  you  were 
■testif^ying  to  meet  with  some  people  from  my  district,  including  a 
first  grade  teacher  from  Moimd  City,  Illi,  in  Pulaski  County,  with 
29  percent  of  the  population  of  that  county  on  welfare  today.  I  ana 
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concerned  not  only  with  the  math  and  science  teachers  but  with 
those  first  grade  teachers  in  Moiind  City,  ni.         ,  ,         ^.  ^ 
Can  you  address  my  unease  on  this  bill  m  that  connection/ 
Father  Byron,  I^will  start  with  you,  since  you're  a  counselor  here  , 

as'aJecnut.  ^       •  1.1. 

Reverend  Bybon.  I  share  the  concern.  All  I  could  say  is  that  if 
we  get  exciting  classroom  teaching  in  elementary,  secondanr,  or 
higher  education  in  mathematics,  that  hi  going  to  have  a  tendency 
to  spill  over  into  other  areas.  ,  ^      1.  j  I1. 

As  a  liberal  arts  dean  at  one  time,  I  used  to  say  that  we  iiaa  the 
task  of  not  only  humanizing  the  scientists,  which  we  are  all.  tndng 
'  to  do  and  continue  to  try  to  do— anH  I  think  there  is  a  lot  ot  evi- 
dence that  we  have  failed  in  our  effdrts  to  try  that— not  only  do  we 
try  to  humanize  the  scientists,  but  we  also  have  an  obhgation  to 
sciehtize  the  humanists  and  to  make  them  literate  in  the  issues 
that  they  going  to  h^ve  to  reflect  on  philosophically  or  in  litr 
erature  or  whatever  else.  There  is  a  great  deal  of  ignorance  about 
scientific  reiality  in  our,  society,  and  that  ignorance  is  being  protect- 
ed,  if  you  will,  in  many  humanistic  quarters,  simplj^  because  they 
have  not  opened  themselvea  up.  '      ,  .  . 

So,  although,  as  you  know,  I  agree  with  you  very  much  in  your 
effort  to  get  more  language  study,  and  in  all  of  the  efforts  you  have 
for  higher  education  throughout,  I  alsp  see  a  value-in  the  emphasis 
that  is  m  H.R.  30.  at  this  tune  with  the  hope  ther^'will  be  a  ripple 
effect  out  into  other  areas  of  education,  s  >; 

Mr.  Simon.  Dr.  Ikenberry.  ^  ,  .     u  .  t  ^i.-  1 

'  Dr.  Ikenbekby.  I  don't  know  that  I  can  ladd  much  to  what  1  think 
is  a  very  thoughtful  response  to  your  question.  ^Oie  quahty  of  edu- 
cation generedly,  at  all  levels,  is*  a  keen  concern  in  this  country,  I 
think,  a  growing  concern.  It  is  th^  concern, that  yoii  cite.     _  .  ^ 

In  this  particular  instance,3it  seenis  to  m^  that  it  is  justif^ble  to 
begin  a  first  step  to  focus  on  science  and  mathematics, '^indeed  in 
foreign  languages  as  well,  if  that  were  the  will  of, the  Ck)ngr|8s,  to 
b^m  to  target  certain  areas  that  are  most  se^vferely  in  need,  not 
just  in  our  school  systems  but  in  terins  of  the  national  mterest*in 
those  areas.  .  ,  v     '  . 

I  believe,  too,  the  assertion  that  the  improvement  here— imr 
proved  teaching, .  improved  quality  of  teachers— and  increased  * 
public  attention  to  the  problems  of  science  and  mathetoati(»-^the 
problems  of  inadequate  foreign  language,  both  in  the  breadth  of 
coverage  and  eictent  of  study,  that  that  will  have  significant^spill- 
over  elffects  that  wiU  improve  the  qitaUty  of  edu  ^ 

Mr.  Simon.  Thank  yoii.  '  r  ' 

Dr.  EllisoQ.  -  ,  .   '  \,      ,  _    r.  , 

"Dr.  Emsoi^.  I  was  not  as  familiar  with,  even  tjipugn  i  read  the 
sedion  A— part  of  the  tmease  that  I  sense  your  comments  relating 
to  really  has  to  do  with^the  use  of  funds  by  local  education  agen- 
cies. I  think  we  are  suffering  today,  I  think  society  generally,  is  suf- 
fering, a  lack  of  a  sense  of  community  in  a  lot  of  our  .efforts,  a  lot 
of  a  sense  of  pride  and  understanding  where,  we're  going  together, 
not  individually.  I  think  that  is  probably  the  Voot  ol[  this  problem  of 
salary  and  compensation,  even — my  shfure.  '  -i^ 

I  think  the  summer  institute  program  that  is  in  section  B  tied 
very  strongly  to  that  core  of  people  that  we  jli^ve  now  in  creative 
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uses  of  section  604,  which  is  the  Ujse  of  funds  by  local  education 
agencies.  We  initiated  team  teaching  as  a^way  of  having  faculty 
members  rekindle  a  sense  of  cooperatiyeness  in  the  education  en- 
terprise, that  is,  in  individual  classrooms;  we  even  built  classrooms 
in  the  public  schools  where  team  teachinj^  is  encouraged. 

I  think  part  of  your  unease — and  that  s  the  only  thing  I  can  add 
to  the  comments  of  my  two  colleagues  here,  to  build  stronger 
bridges  between  teams  of  faculty  in  the  areas  that  we  are  talking 
about,  that  really  are  reinforcing  to  both  the  work  of  individuals  in 
the  classroom,  but  also  the  larger  sense  of  cooperative  effort  in  the 
larger  problem,  whether  it's  in  the  local  school  district,  cooperation 
between  the  local  community  college,  the  local  4-year  university, 
the  cooperation  not  only  in  the  summer  training  sessions,  because 
there  was  money  available,  but  the  real  exchange  that  is  going  to 
have  to  go  on  oetween  the  classroom  teacher  and  the  university 
faculty,  the  real  training  and  encouragement  that  is  going  to  on 
in  the  internships  in  business  and  inoustry  and  the  optional  leave 
program  or  plan  that  is  created. 

It  seems  to  me  that  there  will  be  no  real  magic  in  rekindling  the 
spark  that  you're  talking  about,  except  it  is  going  to  be  done  with 
some  creative  approaches,  it  seems  to  me,  in  those  two  areas.  It's  a 
process  question  as  much  as  it  is  a  structural  one,  in  the  bm. 

Mr.  Simon.  If  I  may  follow  through— and  I  would  appreciate  all 
three  witnesses  responding  to  this—as  I  look  over  the  bill,  and  we 
will  be  amending  it  some,  or  we  will  be  having  some  informal  dis- 
cussions on  where  we  go  on- amendments,  the  siunmer  institute 
provisions  that  you  talk  about  are  a  wa^  of  moving  rapidly  into  the 
school  ^tems  to  really  upg^de  teaching.  But  it  depends  on  the 
higher  education  community  providing  leadership  on  this. 

Is  this  something  that  you  are — if  you  can  just  speak  for  your 
three  institutions— if  Federal  funds  are  available  for  summer  insti- 
tutes, is  this  something  your  three  institutions  would  welcome  and 
move  on  and  provide  leadership  on,  or  is  itr-well,  let  me  just  leave 
the  question  there. 

Dr.  EixisoN.  Not  only  would  we  probably  do  that,  Mr.  Chairman, 
but  we  would  probably  sit.down,  as  I  indicated  earlier — and  you 
would  be  interested  in  seeing  the  little  monograph  that  describes^ 
something  called  a  "Center  for  Science  and  Technology^'  at  a  com- 
munity college.  We  probably  would  sit  down  with  Cleveland  State 
University  people  first;  we  would  probably  sit  down  with  Case 
Western  University  people  first;  we  would  probably  sit  with  some 
of  the  NASA  people  that  are  on  our  faculty  teaching  part  time;  we 
would  sit  with  the  school  peb^de.  We  would  try  to  define  together 
what  it  was  we  could  do  cooperatively  to  reinvigorate  the  thought 
of  the  development  process  of  individual  faculty  members,  whether 
they  are  in  our  institution  or  whether  they  are  in  partnex^hips  and 
relationships  with  the  other  institutions  that  I  named.^ 

It  seems  to  me  that  your  section  604»  that  is  in  part \A,  the  use  of 
important  community  resources  to  achieve  the  purposes  of  the  act, 
including  teaching  imiversities,  the  business  sector,  public  agen- 
cies— ^you  list  libraries  and  museums,  but  you  don't  list  the  great 
research  laboratories  of  the  Federal  Government — Lewis  NASA 
and  Ohio,  the  Air  Force  Base,  the  research  center  at  Wright-Pat- 
terson and  niinoia,  the  great  research  centers  there,  where  I  be- 
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lieve  that  part  of  the  creative  spark  that  we're  talking  about  ought 
to  go  beyond  some  of  the  areas  that  are  mentioned  here  into  partr 
nerships  where  the  sense  of  colleagueship  and  teamwork  can  be  re- 
inforced. /  ■  ,j  J  J 

I  would  simply  say  that  that's  probably  how  we  would  do  it,  and 
not  only  be  a  creative  partner  m  that  kind  of  summer  institute 
that  is  more  than  an  institute. 

Mr.  Simon.  That  sounds  great.  I  think  you  have  an  excellent  sug- 
gestion on  amending  the  bul,  too. 

President  Ikenberry. 

Dr.  Ikknberky.  Certainly,  the  University  of  Illinois  would  re- 
spond affirmatively  to  the  summer  institute  program.  I  think  I 
would  judge  correctly  that  the  great  meyority  of  universities  and  . 
colleges  across  the  country  would  respond  affirmatively  to  that. 

I  would  hope  there  would  also  be  the  flexibilibr  within  the  legis- 
lation for  high  school  students  to  participate  or  be  involved  in  the 
summer  institute,  that  would  be  focused,  albeit  most  directly  on 
teachers  and  supervisors  in  the  public  schools,  but  the  opportunity, 
for  high  school  students  to  spend  a  portion  of  their  siuxuner  pro- 
gram advancing  their  knowledge  in  science  and  mathismatics  also 
seems  to  me  needB  to  be  encoiuraged  in  this  country. 

We  launched  a  pilot  effort  on  this  very  score  last  year  and  fo- 
cused on  high  school  students  who  were  ready  to  begin  their  col- 
lege careerbut  who  did  not  have  the  competencies  in  mathematics 
that  would  allow  them  to  enter  directly  into  calculus.  We  provided 
a  two-week  intensive  sununer  prc^^ram  for  those  students  and  / 
foiind  that  80  percent  of  them^  as  a  result  of  that  instruction,  could 
be  brought  up  to  a  level  of  competency  that  would  allow  them  to 
enter-directly  into  calculus  at  the  University  of  Illinois  rather  than 
to  have  to  take  a  year  of  remedial  work  after  coming  to  us. 

I  would  simply  say  that  I  think  yes,  I  think  the  higher  education 
community  would  respond  affirmatively  to  the  institutes,  and  yet  I 
think  there  is  a  lot  of  room  there  for  creativity  and  experimenta- 
tion to  reach  directly  the  students  themselves. 

Mr.  SmoN.  Thank  you. 

Father  Byron.  * 

Reverend  Byeon.  We  would  be  delighted  to  participate  at  the 
Catholic  University  of  America  As  for  the  potential  participants, 
the  teachers,  I  think  the  record  shows  tl^y  are  sufficiently  estheti- 
cal  to  survive  a  simimer  in  Washington,  so  we  would  be  nappy  to 
host  them  here.  * 

Dr.  Eluson.  Mr.  Chairman,  in  section  604  of  your  bill,  line— I 
have  a  preprinted  copy  and  Tm  at  section  B.  It  says,  "Two  or  more 
local  education  agencies,  are  authorized  to  combine  the  funds  they 
receive  under  this  part  for  jointly  operated  pn^ams  in  carrying 
out  the  purposes  of  this  part.''  It  seems  to  me  that  that  portion  of 
section  A,  combined  more  appropriatel}r  with  portions  of  section  B, 
where  there  is  not  only  tiie  opportunity  to  do  that  but  even  in 
some  of  the  experiments  of  pilots  that  might  be  implemented  under 
this  entire  act,  that  they  might  be  encouraged  in  B  to  create  the>^ 
kind  of  partnerships  qr  links  not  only  between  two  local  education 
agejicies  but  between  the  colleges  and. universities  and  local  busi- 
ness and  industry,  in  the  kind  of  creative  partnerships  that  we're 
talking  about.  In  other  words,  the  sections  are  there.  It  seems  to 
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me  they  should  be  more  explicit  in  terms  of  the  kind  of  creative 
opportmiities  for  resource  sharing — I  use  the  term  resource  sharing 
directly,  because  the  problem  that  we  have  is  not  going  to  be  solved 
with  .more  Federal  dollars  alone.  It  is  going  to  be  solved  when  we 
indeed  move  beyond  turf  and  move  beyond  some  of  the^  more 
narrow  constrictures  that  we  have  developed,  both  in  education,  in 
business,  and  in  the  government  sector,  to  be^  the  real  process  of 
resource  sharing  and  team  building  toward  some  answers  that  we 
can  do,  not  by  more  money  but  by  a  different  kind  of  dedication  to 
an  end,  and  sharing  the  resources  that  we  have.  , 

Mr.  Simon.  Thank  you. 

Mr.  Bartlett. 

Mr.  Bartlett.  Thank  you,  Mr.  Chairman. 

To  pick  up  on  a  great  intro  into  my  line  of  questions,  and  ques- 
tions and  comments,  I  want  to  in  a  lot  of  ways  think  out  loud  with 
you,  along  the  S€une  lines  that  Chairman  Simon  was  commenting 
on  a  little  while  ago,  back  on  to  the  subject  of  need  and  targeting 
and  to  focus  it  into  the  question  of  matching,  because  one  of  the 
things  that  is  not  in  this  bill  and  I  would  like  your  comments  on  is 
any  sort  of  matching  requirements  from  the  local  governments. 
I  My  concern  is  that  without  matching,  every  witness  here  today 
ajnd  every  witness  aU  week  long  has  stated,  without  exception,  and 
without  equivocation,  that  the  number  of  dollars  that  could  be  in 
this  bill,  whether  you  take  the  House  version  or  the  Senate  version 
or  the  administration  version,  or  add  them  all  up  together,  the 
number  of  Federal  dollars  that  could  conceivably  be  in  this  bill  is 
inadequate  to  meet  the  task  of  setting  this  as  a  national  priority. 
So  my  concern  is  that  without  matching  we  automatically  cut  or 
reduce  the  commitment  as  measured  by  dollars  in  half. 

Going  back  to  Dr.  Ellison's  precise  point  a  moment  ago,  we  do 
more  than  cut  that  commitment  in  half;  without  matching,  we 
eliminate  or  we  in  some  way  leave  the  potential  to  eliminate  the 
involvement  in  the  community  and  the  resources  from  that  com- 
mimity.  I  wonder  if  Dr.  Ellison  or  Dr.  Ikenberry  would  want  to 
elaborate  as  to  whether  that  approach  towards  matching  is  one 
that  woiild,  in  fact,  leverage  these  Federal  dollars  to  a  greater  com- 
mitment. 

Dr.  Ikenberry.  I  guess  we're  paying  courtesy  to  each  other,  so  I 
will  jump  in  here  and  go  first. 

I  personally  believe  that  the  problem  is  of  sufficient  magnitude, 
as  I  stated  earlier,  that  there  is  no  question  but  that  participation 
on  the  part  of  local  educational  agencies.  State  governments,  the 
private  sector,  and  business  and  industry  and  our  universities  and 
colleges,  will  be  required.  Personally — and  I  speak  onhr  on  behalf  of 
my  own  personal  views  now,^ot  necessarily  on  behalf  of  the  associ- 
ations that  we  represent — my  personal  view  is  that  I  would  have 
no  bbjection  to  the  incorporation  of  appropriate  matching  provi- 
siorffi^^iiin  the  bill.  I  think  ^the  problem  is  of  sufficient  magnitude 
that^iTperhaps  could  benefit  from  that. 

If  ^'direct  matching  provisions  were  not  incorporated,  at  least 
some  ccmipetitive  provision  within  the  bill  that  would  encourage 
State  education  and  local  education  agencies  and  others  thiat  would 
submit  proposals  under  the  provisions  of  the  bill  to  look  for  other 


363 


856 


sources  of  support  in  addition  to  the  Federal  support  it  seems  to 
me  is  a  positive  and  constructive  first  step. 

When  one  looks  at  $300  million,  in  terms  of  the  scope  of  Ameri- 
can education,  it  really  is  more  of  a  motivational  device  and  an  op- 
portunity to  get  some  things  moving  on  an  experimental  basis  than 
it  is  a  national  attack  on  this  problem. 

Dr.  Ellison.  I  would  concur  with  those  comments. 

I  would  add  that  the  opportunity  to  leverage  along  those  lines  I 
think  also  exists  wiUi  other  Federal  programs  that  currently  exist. 
I  was  last  before  this  committee  to  testify  on  TRIO  programs. 
Upward  bound,  talent  search,  and  student  speciaj^rvices  are  all 
support  systems,  theoretically,  to  the  same  lundpPburriculum  en- 
hancement and  motivation  programs  that  wouldsupport  the  stu- 
dent end  at  least  of  the  formula  that  we're  talking  about.  So  I  see  • 
the  question  of  not  only  looking  to  find  ways  to  force  applicants  to 
answer  some  fairly  direct  questions  and  respond  to  this  potential  of 
matching,  but  also  to  define  and  describe  ways  in  which  they  have 
used  other  Federal  resources  that  normall)r  have  operated  in  a 
vacuum  in  the  very  area  that  this  program  is  designed  to  impact. 
My  own  statement  would  be  that  I  think  the  committee  would  do 
well  to,  if  not  in  this  act  as  an  act,  but  certainly  the  guidelines  for 
application,  to  have  the  local  people  think  tlurough  very  clearly 
what  the  interrelationship  is  of  this  kind  of  pirogram  to  existing 
programs  that  might  be  operating  currently. 

Kevernd  Byron.  I  tend  to  want  to  be  careful  about  a  matching 
requirement,  particularly  if  the  requirement  would  be  made  of  an 
already  financially  strapped  school  district  or  local  governmental 
'jurisdiction.  I  say  I  want  to  be  careful  of  that. 

I  think  perhaps  about  opening  up  provisions  for  the  use  of  cona- 
munity  development  funds  under  other  legislation.  Perhaps  if  this 
is  perceived  by  those  in  charge  of  local  governments  to  be  a  good 
way  of  developing  human  potential  in  a  district,  then  perhaps 
other  funds  already  appropriated  under  other  titles  could  be Used.  I 
am  not  prepared  at  the  moment  to  say'what  they  might  be. 

I  thhik  you  might  rely  on  a  demonstration  effect.  If  something 
like  this  by  virtue  of  a  durect  grant  works,  then  perhaps  the  private 
sector  could  say  "we  would  like  to  participate  in  the  same  kind  of  a 
thing." 

Finally  I  would  say  that,  to  the  extent  that  a  match  would  be 
necessary,  I  would  suggest  it  be  used  only  on  a  second-time  grant. 
The  first  time  would  be  direct  full,  and  if  you  want  to  come  back 
the  following  summer  or  subsequent  times,  you  would  have  to  come 
back  with  a  proposal  that  would  contain  a  match. 

Mr.  Bartlett.  Thank  you.  ^ 

To  follow  up  on  that,  I  would  suggest  to  the  committee  and  to 
Chairman  Simon,  as  much  as  to  the  witnesses,  that  perhaps  the 
way  to  resolve  the  dilemma  of  some  school  districts  and  agencies  in 
areas  not  having  the  match  potentially  available  is  that  this  com- 
mittee could  write  the  match  in  a  way  to  include  chapter  1  of  edu-  . 
cation  for  the  disadvantaged  or  other  highly  tar^ted  Federal 
grants  that  do  exist  today,  that  poverty  level  schools,  in  the  schools 
that  don't  have  that  tax  ba£^,  do  have  available  that  Farmers 
Braiich,  Tex.  for  example,  does  not,  and  to  include  chapter  1  or 
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other  existing  Federal  programs  as  allowing  for  that  match  might 
be  a  way  out  of  the  dUemma. 

I  would  have  one  shorter  question.  Mr,  Chairman,  with  your  per- 
mission,  and  that  is  to  go  back  a  little  bit  to  the  need,  leaving  aside 
'  the  match  question,  because  that  ia  one  that  the  committee  is  going 
to  have  to  resolve. 

Going  back  to  the  need,  though,  I  think  I  heard  all  of  you  say, 
^  and  the  witnesses  from  today  and  the  day  before  say  also,  that  the 
need  seems  to  be  of  a  shortage  of  math  and  science  teachers,  the 
need  of  an  increased  national  commitment.  The  need  seems  to  be 
widespread  and  ifl  not  limited  to  whether  it's  apoverty  area  or  an 
area  of  high  Employment  or  unemplojrment.  Tlie  chart  that  you 
provided  us.  Dr.  Ellison,  seems  to  show  a  shortage,  a  critical  short- 
age, in  all  parts  of  the  country. 

In  California,  for  example,  you  show  ^  54-percent  critical  short- 
age of  computer  science  teachersy  ana  in  Connecticut,  Maine,  Mas- 
sachusetts, New  Hampshire,  and  Rhode  Ililand  only  a — I  say  "only" 
with  tongue  in  cheek — but  a  lesser  shortage  of  45  percent,  a  critical 
shortage,  and  in  the  Texas  regioii  you  have  an  88-percent  shortage 
combining  critical  and  general  shortage.  So  I  would  ask  if  you 
would  concur  or  object  as  to  whether  the  need  is  widespread  or  if 
somehow  the  need  itself  is  any  greater  in  an  area  of  high  unem- 
ployment as  an  area  of  High  employment. 

I  know  the  mayor  of  Farmers  Branch,  for  example,  who  is  sitting 
here  in  the  audience,  he  has  told  me,  and  we  alf  know,  that  even  in 
that  city,  which  has  relatively  high  employment,  the  problem  of  a 
shortage  of  math  and  science  teachers  is  just  as  acute  as  anywhere 
else.  , 

Reverend  Byron.  I  tend  to  respond  in  terms  of  my  own  experi- 
ences, as  a  prep  school  math  teacher  when  Sputnik  went  up,  and 
there  was  a  flurry  of  interest.  As  you  were  asking  your  question,  I 
was  thinking  of  where  did  those  young  men  go,  the  ones  that  I  was 
teaching.  They're  all  over.  They're  in  California,  they're  in  Texas.  I 
taught  m  the  Northeast  and,  of  course,  a  lot  of  them  are  there  and 
are  in  their  professions. 

So  when  vou  are  looking  at  a  national  problem  and  you're  look- 
ing at  the  development  of  human  potential  to  deal  with  that  prob- 
lem, you  have  got  iust  to  assume  portability.  So  to  target  it  by 
region  for  the  development  of  persons  I  think  might  not  be  gONod 
national  policy.  To  tm^et  by  region  for  the  development  of  facili- 
ties might  m^e  better  national  policy,  because  the  facilities  don't 
move  around. 

Mr.  Simon.  Mr.  Williams, 

Mr,  Williams,  Thank  you,  Mr.  Chairman.  I  appreciate  the  testi- 
mony of  the  witnesses  today,  and  I  can't  help  but  notice  these  last 
couple  of  days  of  math  and  science  hearings  our  questions  have 
been  answered  with  a'  unique  precision  that  we  don't  nonnally 
find.        -  '  *t 

Because  wie  have  another  excellent  panel  to  go,  I  will  confine 
myself  to  posing  just  one  question,  Mr.  Chairman. 

Recently  a  report  was  completed  by  the  National  Science  Board 
and  National  Science  Foundation,  The  title  of  the  report  is 
"Today's  Problems,  Tomorrovsr's  Crises,  a  Report  of  the  National 
Science  Board  Commission  on  Precollege  Education  in  Mathemtics, 


Science  and  Technology/'  The  report  tells  us  that  we  have  foimd 
that  \n  mathematics,  science,  and  engineering  wide  differences  per- 
idst  in  achievement  and  in  participation  levels  among  students 
from  different  social  groups.  Womenrhave  traditionally  participat- 
ed less  than  itnen  in  the  sciences,  and  members  of  various  minority 
groups— and  out  my  way  in  Montana  we  have  a  growing  concern 
about  participation  and  the  education  level  of  the  Amencan  Indi- 
ans, but  there  are  other  minority  groups  as  well,  including,  of 
course,  black  Americans  and  Mexican  Americans,  and  Puerto 
Rican  Americans. 

The  report  has  found  that  these  and  other  minority  groups  have 
participated  less  and  performed  less  well  on  standard  science  and 
mathematic  achievement  tests  than  their  white  counterparts.  Ap- 
-  proximately  20  percentage  jpoints  separated  the  mathematics 
achievement  scores  of  17*year-old  black  and  white  students  on  na- 
-tioni|ji^  assessment  tests  in  1973.  In  1^5,  we  conducted  the  national 
assessment  tests  again  and  found  that  the  disparity  was  still  as 
great,  if  not  greater. 

We  have  heard  from  this  panel,  as  we  have  from  many  other 
panels,: that  perhaps  the  Federal  Government  caimot  do  all  things. 
Bdt  tms  is  one  area  in  which  the  Federal  Government  has  acted,  in 
my  judgment,  in  a  fairly  significant  way,  to  establish  some  equality 
of  opportunity  for  edu<;ation  among  all  our  people  in  the  land. 

Well,  if  it  b  true  that  the  Federal  Government  can't  do  it  all,  let 
'  me  ask  what  I  hope  is  not  an  unfair  question:  What  is  the  educa- 
tion conununity'  and  your  universities  and  colleges  in  particular 
doing  to  help  reduce  this  great  disparity  which  tms  Nation  simply 
•  cannot,  afford? 

Reverend  Bybon.  I  think  it  would  take  a  long  time  to  answer 
that  in  detail  because  you  get  into  program  by  program.  I  think  all . 
of  us  would  agree  that  there  is  an  ongoing  commitment  in  the 
higher  education  commimity,  institution  by  institution,  to  deal 
with  the  problem. 

I  just  want  to  make  sure  Tve  got  the  problem.  You're  just  saying 
the  disparity  as  shown  in  test  Results  of  the— I'll  put  it  this  way, 
that  the  white  children  of  the  Northeastern  part  of  the  Umted 
States  are  doing  a  whole  lot  better  in  SAT  scores  than  black  and 
Hispanic  youngsters  elsewhere  in  the  coimtry.  The  data  are  show- 
ing that.  As  I  am  .  hearing  you,  you're  saying  what  is  the  higher 
educaition  establishment  trying  to  do  to  close  that  gap. 

Mr.  Williams.  And  to  close  what,  is,  of  course,  the  resultant  gap 
of  the  participation  level  betw^n  ' these  various  groups  as  math- 
ematicians, scientists,  and  engineers.  : 

Reverend  Bybon.  Let  me  give  you  one  concrete  example  and 
then  I  will  yield  to  the  others.  " 

Here  in  Washington,  at  Catholic  University,  I  just  started  there 
on  the  1st  of  September.  I  asked  that  an  initiative  be  taken  toward 
the  private  sector  institutions,  corporations  in  this  area,  in  what 
we  (^ed  a  partnership  program,  we  scud  it  is  to  educate  minority 
students — of  course,  m  this  communiiy  it  wouJd  be  primarily 
blacks  and  Hispanics.  We  went  to  m£gor  corporations  and  entities 
and  said,  'If  you  will  commit  yourself  to  a  youngster  at  the  levfel  of 
$3,000  a  year  for  4  years,  the  institution  will  match  that  commit- 
ment at  $3^000.  And  we  wUl  give  support  services,  but  we  want  to 
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bring  young^tora  in  from  the  minority  community."  We  aren't  get- 
ting a  very  enthusiastie  response  to  that.  We're  getting  some  but, 
frankly,  it  ia  quite  disappointing. 

Vie  do  have  a  so-callea  partnership  program  in  place,  but  we  find 
we're  the  sole  partners.  We  are  putting  up  the  entire  amount,  and 
that  is  coming  out  of  tuition  payments  of  other  kids.  That  sort  of 
thing  simply  cannot  go  on.  It  is  unfunded  student  aid  and  we're 
putting  it  out  in  that  direction. 

Now,  once  the  youngster  is  there,  that  is,  of  course,  iust  ,the  be- 
ginning. What  do  we  do  when  tiiey  are  there?  We  find  that  if  we 
give  them  the  m)portunity  to  get  into  the  normal  pattern,  that  they 
will  catch  up.  They  get  additional  help,  but  we  don't  set  them  aside 
as  a  special  category.  We  are  making  a  conscious  effort  to  try  to 
have  a  retention  pro-am  of  minority  youngsters  in  engineering, 
science,  and  engineering,  in  our  school  of  engineering,  and  we  are 
asking  another  m^jor  corporation  for  assistance  in  that  regard.  But 
this  is  a  slow  process,  and  for  every  youngster  who  stays  in  there 
for  4  yeara  and  gets  the  degree,  you  nave  got  a  victory.  There  are 
some  small  victories,  but  the.task  ahead  is  a  whole  lot  larger  than 
we  are  able  to  deal  with. 

Dr.  Ikenberry.  I  would  just  cite  quickly  three  specific  examples 
that  the  University  of  Illinois  is  involved  with. 

In  the  field  of  engineering  we  have  what  we  call  a  principal 
scholars  program  that  is  designed  at  the  highr  school  level  tq  identi- 
fy promising  niinority  youngsters  who  are  interesi^ed  in  pursuing 
ultimately  a  career  in  the  field  of  science  and  engineering.  We 
work  with  them  at  the  high  schpol^level  during  the,  academic  year 
£Uid  during  summer  programs  and  so  forth  to  make  sufe  thatc  tiieir 
basic  preparation  moves  along  rapidly  enough  so  ihat  they  afe  able 
to  enter  as  freshmen  at  tl>e  University  of  Illinois,  or  other  universi- 
ties and  colleges.  They  don't  necessairily  all  come  to  us.  We  'work 
with  them  early  in  the  secondary  schools  and  with  the  local  school 
system  to  identify  promising  young  people  and  make  sure  that  they 
get  the  special  help  they  need  to  jump  the  hurdle. 

A  ^ond  progra^i  is  along  the  same  lines  but  is  in  the  field  of 
the  health  care  professions.  We  are  working  with  school  systems, 
particularly  in  the  city  of  Chicago,  to  identify  particularly  minority 
yoimgsters  who  are  interested  in  pursuing  careers  in  the  health 
professions — medicine,  denjbistry,  pharmacy  and  so'  forth,  nursing. 
.  And  students,  if  they  fail  to  gain  adequate  competence  in  xnath  and' 
science  at  the  secondary  level,  and  in  thgir  baccalaurqaie  prepara- 
tion cannot  then  go  on  to  pursue  professional  programs  in,  let's 
say,  medicine  or  dentistry,  again  we  are  working  at  the  high  school 
level  to  identify  these  students  early  to  introduce  them  into  the 
health  professions  and  to  counsel  them  and  help  them  get  the  basic 
science  and  mathematic  competencies  that  they  will  need  to  pursue 
careers.  '  .  ^ 

Pl  third  area  that  we  are  working  with  is  with  the  Chicago  City ' 
schools  generally  to  provide  special  enrichm^l;  programs,  not  just 
for  minority  students  but  for  all  students,  who  have  special  gifbST'in 
science  ana  ifiathematics,  to  provide  the  weekendLand  summer  pro^ 
gram  enrichment  programs  in  cooperation  with  tl^  Museum  of  Sci- 
ence and  Industry  and  other  .cultural  and  educational  institutions 
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in  the  CSbicago  area  to  try  to  develop  the  human  roeource  of  that 
dty  to  the  highest  level  poesible, 

Thoee  are  just  throe  examples  that  come  to  mind. 

Mr.  WnxiAMS.  Thank  you. 

Dr.  EuiSON.  Mr.  Chairman,  Mr.  Williams,  I  would  just  ffivo  a 
couple  of  examples,  also,  of  the  approaches  that  we  take,  and  they 
are  similar  to  those  that  have  been  described  by  President  Iken- 


I  did  pass  out,  and  I  think  you  have  it  in  front  of  you,  the  specific 
program  that  !  was  making  reference  to.  The  Cleveland  Space  Od- 
TOsey,  whidi  was  a  joint  partnership  arrangement  with  NASA 
[Lewis],  the  Center  for  Science  in  our  college,  that  is  a  cooperative 
mechanism  that  will  allow  us  to  systematically  work  with  the  32 
school  districts  in  the  cdunty. 

With  respect  specifically  to  quality,  however,  and  minontv  stu- 
dents and  students  who  tend  to  achieve  at  a  much  lower  level  than 
those  who  have  obviously  taken  advantage  of  opportunities  and 
who  are  scoring  better  on  SAT  tests  and  other  measures,  we  have  a 
huge  institutional  commitment  to  developmental  education,  which 
is  an  area  of  institutional  programing  that  as  a  community  college 
we  have  not  turned  out  backs  on  because  we  have  maintamed  and 
do  maintain  the  commitment  to  an  open  door  poli(ry^. 

With  respect  to  developmental  education,  we  have  s6ught  out 
partnership  arrangements,  as  the  father  was  mentioning  a  few 
minutes  ago,  with  business  and  industry.  My  comment  about  the 
PLATO  system,  the  application  of  computer  technology  in  both 
basic  skills  education  as  well  as  in  general  scientific  understanding. 
The  computer  and  the  computer  application  in  the  classroom -jis 
probably  one  of  the  most  appealing  tools  that  we  have  now,  that 
will  help  youiig  people  be  reexcited  about  discovery  and  opportuni- 
ty for  learning.  Indeed,  the  Center  of  the  Space  Program  with  the 
schools  and  with  NASA  was  based  around  the  questions  of  comput- 
er technology  and  tiie  things  that  are  happening  now  in  that  broad 
area. 

So,  on  the  quality  side,  we  are  maintaining  as  many  institutions 
are  a  commitment  to  developmental  or  basic » supports  to  enhance, 
to  stimulate,  to  motivate  students  forward.  * 

On  the  participation  side,  our  efforts  are  to  keep  tuition  as  low 
as  we  can  so  that  students  who  come  from  the  public  schools — inci- 
dentally, the  28,000  students  that  Were  mentioned  as  being  enrolled 
in  our  institution,  a  local  community  college,  the  average  age  is  28 
this  year.  So,  when  we  talk  about  students  in  the  community  col- 
lege arena,  we  are  talking  about  adults,  in  large  part,  who  are 
coming  bade  to  our  institution. 

Wehave  articulation  programs  that  were  described  by  President 
Ikenbeny  with  not  only  local  school  districts  but  with  the  universi- 
ties, so  there  is  a  career  sequence  that  students,  hopefully,  will 
enter  into  and  move  forward.  Our  biggest  commitment,  however, 
had  to  do  with  location.  In  1968  we  made,  in  Cle^imd,  the  largest 
single  commitment— I  th\n]r  it's  on  record— in  America,  to  locate  a 
new  institution  downtown.  We  spent  $40  million,  the  lareest  single 
investment  in  our  city  for  a  new  institution  in  the  middle  sixties. 
We  are  located  downtown.  We  are  in  the  middle  of  the  ethnic  and 
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minority  coinmunitieo,  so  wo  put  our  money  whoro  our  heurta 
were— and  that  is  boforo  I  ai*rived  at  that  inatitution. 

We  havo  a  now  $9  million  high  technolo^  skill  training  contot^ 
that  is  going  up  on  that  eite  today.  That  will  bo  both  a  motivator 
and  atimulator  at  tho  quality  level,  of  what  can  happen  if  a  student 
will  simply  aapire  to  move  with  us  in  that  environment.  We  are 
moving  with  a  new  set  of  agreements  with  private  industry  to 
make  sure  that  thoso  facilities  and  thoso  commitmenta  to  the  city, 
whore  large  numbers  of  minority  studenta  who  are  not  achieving 
well,  vsrhere  large  numbers  of  women  are  coming  back  to  the  insti- 
tution, large  numbers  of  single  parents,  displaced  homemakeris, 
who  are  single  parent  breadwinjiOrs  now,  that  are  going  into  the 
automated  electronic  offices  of  the  future. 

*  Our  program  in  word  processiong  ^md  data  processing  and  office 
administration  today  will  be  manned  or  peopled  by  and  large  by  an 
awful  lot  of  women  today  who  are  looking  to  be  and  are  sole  sup- 
porters of  households.  They  are  going  to  learn  those  skills  on  our 
campus,  close  to  home,  capable  of  operating  out  of  that  environ- 
ment. 

I  cite  mine  as  an  example.  I  suspect  Vve  have  thousands  of  them 
across  the  countiy.  I  think  has  to  do  as  much  with  will  and  com- 
mitment OS  it  does  to,  specific  examples. 

Mr.  WiLUAMS.  In  concluding,*  Mr.  Chairman,  I  would  say  what  I 
have  said  before  in  this  committee  hearing  room,  and  that  is  that 
we  are  quickly  approaching  a  math  and  science  crisis,  and  in 
trying  to  resolve  it  we  should  not  ignore  th^:*great,  virtufdly  un- 
tapped loaid  of  potential  mathematicians  and  scientists  who  are  out 
there  as  women  and  other  American  minorities.  They  may  well  be 
the  midterm  and  then  longrun  answer  to  this  shortage. 

Thank  you,  Mr.  Chairman.  : 

Mr.  Simon.  Thank  you.  / 

I  don't  want  to  prolong  this,  but  one  quick  question  to  Father 
Byron.  One  of  the  suggestions  you  make  that  is  not  part  of  our  bill 
is  the  faculty  renewal  award  idea.  I  have  to  say  it  has  some  appeal 
,  to  me.  But  you  are  suggesting  a  $20  million  program.  For  the  pur- 
poses of  this  proposal,  we  would  have  to  scale  that  down  apprecia- 
Wy.  -  . 

If  that  were  scaled  down,  say  even  to  .10  percent,  so  you're  talk- 
ing about  300  awards  every  year  instead  of  3,000,  when  you  scale  it 
down  that  much  is  it  still  a  meaningful  thing?  Is  it  still  something 
that  ought  to  be  done? 

Reverend  Byron.  Yes;  it  is.  I  would  sa^^  it  stiU  should  be  done, 
that  it  carries  with  it  prestige,  and  at  least  they  will  get  a  little 
psychic  income  if  the  stipend  is  just  barely  adequate.  I  think  it  is  a 
good  thing  and  it  can  always  be  built  upon. 

Mr.  Simon.  I  thank  you,  and  I  thank  all  three.  You  have  been 
very  patient  and  we  .appreciate  it. 

Revevend  Bykon.  Thank  you  very  much. 

Mr.  Ikenberry.  Thank  you,  Mr.  Chairman. 
'  Mr.  Simon.  Our  final  panel — and  they  deserve  aii  even  greater 
patience  award  than  the  three  witnesses  you  have  just  heard — are 
David  Moreau,  E.  Walter  LeFevre,  Charles  Ruch,  William  Kelly, 
Robert  Gaither,  and  Stephen  Willoughby. 
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I  am  going  to  ino<liiy,tho  order  of  the  jninol  m  it  in  liatod  hero  in 
ordor  to  givo  our  colleague  from  Montana,  a  very  rc^poctod 
member  of  thia  committee,  and  now  a  member  of  suddenly  now 
power  bccauae  he  in  a  member  of  the  Budget  Committee,  alflo.  I  am 
going  to  call  on  our  colleague  from  Montana,  Pat  Williama,  to  in- 
troduce the  dean  of  the  college  of  lett^^rB  and  sciencoa  at  Montana 
State  UniverBity. 

Mr.  WiLUAMH.  Thank  you  very  much,  Mr.  Chairman.  I  appreci- 
ate that  kindnoBd  and  I  am  pleased  to  welcome  a  fellow  Montanan 
to  this  panel,  the  immediate  past  preaident  of  the  American  ABSoci- 
ation  or  Phyeica  Teachers,  Dr>  William  Kelly. 

Bill  Kelly  has  served  for  the  past  4  years  as  the  deaA  of  Montana 
State  University's,  College  jf  Letters  and  Sciences,  and  he  was  pr^ 
viously  the  chairman  of  the  physics  department  at  Michigan  State 
University.  We  are  always  peaiaed  at  this  distance  to  have  a  Mon- 
tanan, Bill,  and  we  are  particularly  pleased  today  to  have  one  of 
your  stature. 

Mr  Kklly.  Thank  you,  Pat.  I  appreciate  that  very  much. 

Mr.  Simon.  I  think  what  wo  will  do,  we  will  call  on  you  first. 
Dean  Kelly,  and  then  proceed  with  the  other  panel  members  and 
hoar  from  all  the  panel.  We  will  then  have  questions. 

STATEMEm'  OF  WILLIAM  KELLY,  DEAN,  COLLEGE  OF  LETTERS 
AI^D  SCIENCES,  MONIJANA  STATE  UNIVERSITY,  ACCOMPANII?p 
BY  JOHN  W.  LAYMAN  AND  JACK  M.  WILSON  I 

Mr.  Kelly.  Thank  you,  Mr.  Simon,  and  thank  you.  Fiat,  and 
thank  you,  members  of  the  committee. 

I  am  a  little  disappointed  that  Mr.  Perkins  left  early  because  I 
wanted  to  compliment  him  on  some  of  the  initiatives  that  are  b^ing 
taken  in  his  State  to  solve  this  problem.  Kentucky  is  bne  of  the 
leaders  in  that. 

As  Pat  Williams  just  mentioned,  I  appear  wearing  two  hats,  one 
B3  a  representative  of  my  university  and  college,  and  the  other  as  a 
representative  of  the  American  Association  of  Physics  Teachers. 
The  AAPT,  as  we  call  it,  just. completed  its  annual  meeting  in  New 
York  this  week,  and  as  a  part  of  that  exercise,  we  had  a  number  jof 
Bcssions  dealing  vtdth  the  crisis  in  engineering  and  mathematics 
and  science  teaching.  You  might  be  pleased  to  know  that  the  coun- 
cil of  that  body  voted  unanimously  a  resolution  of  appreciation  to 
the  sponsors  of  this  bill,  and  I  wanted  to  relay  that  information  to 
you  and  commend  you  for  the  stands  that  you  are  taking.  ' 

^This  is,  indjeed,  a  very  serious  problem.  I  was  struck  this  morning 
in  listening  to  the  pther  testimony,  I  don't  think  I  have  ever~  oeen 
in  a  room  hearing  testimony  and  participating  in  which  L  have 
agreed  more  with  more  people.^  It  is  something  that  we  really  need 
to  give  a  lot  of  attention  to.  -  '^-  l    i  ; 

I  think  the  bill  that  you  are  proposing  here  is  one  that  is  mioving 
in  the  right  direction.  1  do  havie  some  problems  with  it,  though,  and 
let  me  turn  to  some  of  those  problems.  ,  . 

Mr.  Simon.  Incidentally,  for  all  the  witnesses,  we  will  enter  your 
full  statements  in  the  record,  and  then  you  may  proceed  informally 
or  however  you  wish. 
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.  Mr.  Kklly.  What  yon.  will  find,  if  ypu  take  my  verbal  remark^ 
•and  the  written  reipiarks,  you  will.get  more  for  thevmoney  than  3^ 
would  by  them^lves^  .  '  \     ■  W 

As  I  mentiohed,  tne  pn)ble^  are  great.  Nowv  let'tae  give  you  jai^ 
example  of  how  extensive  the  problem  is  and  how  it  cltopares,  with 
some  of  bur  foreign  neigHboj&i  ,j30me  of  our  foreign  tjompetitors*,  if 
you  will.  '  •  .        •      '  •  •  '^vVvV'^^r;'"^  '  V  \ ■  '^r^' 

We  learned  just  this  last  wjBeTc  tiiat  a  magazihe  tjiat^^  we  pu^isE 
called  Tl}e  Physics  Teacher,  which  we  difitnbute  tb  s6mjeth|r&^  1^ 
9,000' teachere  in  this  country,  also  goes  to  the  Soviet  p^hio^l  w 
Soviet  Unipn  they  tra^late  a  nirmber  of  the  articles  from  eaC^h^p^ 
the  journals  and  then  distribu^  tl^ose  along  with  ^  siit^ar  jouroa!'  ; 
to  something  like  150,000  people/^The'^'impact  of  that  can  be  v^ 

:great.  ..        '     '  '      '  '       •    '•  '         '         '   H '  ' 

;  Another  example*  fWe  had  a  small  del^gation-'of  our  associamon 
that  attendid  a  conferentS^  an  internatiofiaTconference,  in^the  lr^' 
pie's  Republic  of  China,  aiid  as  a  part  of  that  activity  they  yisi&i" 
eight  of  the  mayor  unive^itj^  in  China/  They  saw  tf^e  classrooxns; 
in  actioh;  they  saw  the  teaching  laboratories,  and  so  on.  They  canle* 
b^ck  with^th^  informatiw^thati^n  the  average  of  those  universitiie^ 
the  students  (afe^l^tjftig  sig^xific^ntly  more  exposure  to  the  lab^- 

ding  student9  in  thfiS:.  country...      ^  ^ 
^  t  a  look  at  4he  apparatus  that  iji  there,' V 
jment  ig, better,  is  niore  modem,  and  in  | 
aginative^  a  mord  i|naginativet  usef  of  aJlJhei^ 
"  olved.  S6,  I^fclnk  we  haye^ome;  real 


tory  work  t^han  the  > 
addition,  when 
fliey  found  that  th€ 


some  ways  is  more 
techniques  that  are 
cems.       '  . 

You  mentioned  yourself,  ]V£^.£Ilfairmaii>  this  morntog  a  conce: 
-for  the  foreigmlianguageg.  It^  in  thafe 

,  iThis  is  ian^issue^  that  i^^  one  that  is  going 

■grow^ith  time.  I  ihinM  we  do  n^ed  to  address  1;hat.  ;  •  .  *    '  }  t  ^ 

Bu^I  •think,  .wlxitt  we 'are  in;  npw^^is  a  situation  where' we' hpy^i 
s6me0\ing  like  a  person  who  has  l>e6n  iajured,^!^  had  prifeof  his^ 
.  Jinpibs  ii^'ured  in.  a^^  All  those' limbs- are  im^rt^t/ a^d- 

•  they  all,,ne^,to'be  ti&en  care  of.  But  tiie  ones  ihat  need  tp'^be  a*&s 
•dress^       the; ones  that  are  hurt' the  most  serioiisiy/ I  t 
.  vis' %e  situation  wp\  are 'in..  '^'i;  '..^  ■        ^  ■'^^k^^,:-'' 

o  ^  the;prepared  testimony  tjiat  I  ha ve^  here- for  you,  we  mdicate  a : 
number  of  ^^^^  we  would  like  to^se^'  and  le^m^  mehtibh 

spnie  of  th;6s€',  .TF^^clter  training  and' re-traihing,  aided vthrough  fo 
givable  loahsi^  ^for^s  tq  be  teachers.  Summer  aca- 

demic mstittites.  Support  for  the  modernization  and  maintenance 
of  ^uipmeiit'^  A^   then,  also,  I  think  in  btxier  to^t^  whole 
problem,  thei^  needs  to  be  a  wry  cpordihated 
not  just  jbhe  educational  •cpminunity  .bjit;  the  pntlf  e  educational  com- 
muiiily^  industry,  and  so  on.      '     7  , 

I  was  very  pleased  to  see  the  toendjnent  tlmt'  has 
introduced' calling  for  support  of  pubUc  awfiareness  progranis  m 
ence.  I  would  like  to  urge  the  supporJT  of  that,  ibecaiise  we  nee<r  to 
educate  the  .  public  much  mor6:with  regard  to  thp  importlarice  of  sci- 
ence and  mathematics  education  with*  m  education 
generally.  So*  I  would  like,  td^^courage  that  land  of  support. 

.1  do  ^  nave  one  reservation  regarding  that  ametidme^^^^  though, 
and  that  is  it  calls  for  matching  funds.  This  kind  of  a  program. 


where  it  exista,  is  a  very  low  priority  kind  of  a  proCTam  in  ttie  non- 
profit institutions.  We  Jiave  a' ftoall  program  at  Montana  State,  a 
very  small  one.  It  is  on  the  endangered  species  list  because  of  an- 
ticip;qited  budget  cuts.  To  come  up  with  matching  funds  I  would 
ha^^i^  literally  cut  classes  in  some  of  the  areas  we're  talkipg 
about^here  we  need  to  make  preparation,  ilmt's  a  diffi  choice 
to  have  tb  make.  -     '    ,     .  r 

To  give  you  an*  example  as  to  how  large  the  modernization .  5^1 
equipment  problem  i^,  I  did  a  survey  ib  my  own  college^of  just  th^ 
science  areas  only.  I  asked  the  department  heads  to  give  me  the 
information  as  to  the  total  amount  of  dollars  it  would  take  to  modr/ . 
emize  their  laboratories  so  that  they  would  be  teaching  state-of- 
the-art  concepts  with  state-of-the-art  equipriaent.  That  total  esti- 
mate was  $2.5  million.  : 

Nowp  ifjt  have  to  come  up  with  the  money  for  that  from  my  own 
budget,  it  wiU  take  me  50  years  to  do  it.  With  the  matching  kind  of 
requirement  that  you  aire"  mentioning  here^  that  number  gets  re- 
duced to  34  years.  So  I  have  a  real  problem  with  it.  Somehow,  with 
the  way  knowledge  is  advancing,  I  think  my  equipment  will  be  out 
of  date  before  it  can  be  replaced  again.  So,  I  would  Uke  to  call  at- 
tention to  that.      '  ,    '  f     t^i  1 

Fm,  concerned  about  the  possibility  that  the  block  grant  ap-, 
proach  will  be  us6d  in  the  distribution  of  the  money  to  the  precol- 
lege  institutions.  The  difficulty  there  is  that  the  total  amount  of 
money  that  is  available  is  very,  very  small.  If  you  consider  th^ 
average  dollars  per  school  district,  that's  going  to»  turn  out  to  be 
about  $14,000.  If  you  then  say  we're  going  td  divide  it  amongst  the 
half  a  dozen  different  scientif^q^  disciplines,  then  you're  talking 
about  a  couple  of  thousand  dollars.  Then  if  you  talk  about  dividing 
it  amongst  the  different  schools,  the  different  niimber :  of  high  ^ 
schools,  the  different  elementary  schools,  different  junior>,mgh, 
schools,  you're  down  to  just  a  few  himdred  dollars  per  school,  pel 
""discipliAe.  That's  just  not  enough  to  really  make  an  impact.^ 

I  thinjc  we  would  be  well  advised  to  devise  a  better  way  of  target- 
ing tlie  money  ^x)  specific  programs  ^where  the  decision  to  wpport 
the  program  would  be  baised  upon  the  qualities  of  the  prob(»als, 
the  quafities  of  the  prograin  to  be  developed,  and  the  quality  (of  the 
output  that  is  likely  to  come  out.  To  achieve  that,  one  would^neeii^ 
to  develop  a  system  of  peer  review,  peer  evaluation,  involving  ex- 
perts who  are  kndwn  for  their  expertise  in  the  areas  of  teaching, 
and  the .  areas  of  the  discipline— I  cannot  emphasize  areas  of  the , 
discipline-too  much— and  also  who  are  known  for  the  quality  of  ^ 
their  jTudgment  and  for  their  ability  to  be  objective.  Without  that 
kind  of  peer  review  and  eyaluation,  I  think  that  the  programs  are 
doomed  to  failure  at  the  very  bejginning.  . 

Again,  li  commend  you  for  the  stpps  that  you  are  takmg,  aijd  I 
womd  like  to  offer  whatever  service  I  can  give  and  that  the 
American  Asfodation/  of  :^^^^^  Teachers  can  give  to  help  you 
solve  those  problems.W';>>,.  -^    .^^^  ^.       ^  .  .  f 

I  W0UI4  like  tp^l  y<Jur  att^tioiSto  the  appendix  that  is  m  our. 
'  report,  which  lisfe  fipproximalely  a  coi^le  of  dozen  possible  solu- 
'  tions  to  the  problem.  We  wiU  be  happy  to  di^cuss  those  with  yoii  at 
some  time  if  you  would  like.      ,  * 

Thank  you.    .  ,  , 


[The  prepared  statement  of  Willicun  Kelly  follows;] 

V       ^Pkjkparkd  Stahmknt  op  William  H.  Kelly,  Past  President,  American 
Association  OF  Physics  Teachers 
•     •    -' .  <^ 
The  Americain  J.Afisociation  of  Physics  Teachers  expresses  rte  appreciation  to  the 
members  of  Congress  who  have  sponsored  H,R.  30  (Mr.  PerKiqs,  M.  Simon,  Mr. 
Goodlihg,.  Mr.  Ford,  Mr.  Bi^ggi,  Mr.  WUlicuiiS,"  MrrWeis8,  Mr.  Lehman,  Mr.  Ober- 
star,  Mr.  Smith,  Mr.  Rahall,  Mr.  Bevill  and  Mr.  Boucher). 

We  appreciate  their  recognition  of  the  desperate  situation  thit  exists  in  the 
United  States  today  in  regard  to  pre<X)llege  and  post^jsecondary  edu  nation  and  train- 
ing in  science  ^and  mathematics  and  their  perception  of  the  critical  impact  that  the 
.  present  shortages  of  qualified  teachers  implies  m  terms  of  the  long-range  improve- 
ment of  6ur  national,  technical  leadership  and  ini^ustrial  productivity. ' 

Recogn^ng  the  stringent  budget  restrictionii  currently  necessary  at  the  nationail 
and '  local  levels,  that  appropriations  be  well  focused  to  ensure  that  the 

vfunds  reaching  local  progr^Lms  be  sufUcient  to  have  an  appreciable  triggering  effect 
^  for  local  eflbrt.  To  acnieve  this  concentration  of  effort  jiijaffe  mathematical  and  sci-. 
'  entific  areas  where  there  now  exists  critical  shortages  of '(qualified  teachers  and  edu-].' 
cational  efforts,  ^e  reconunend  strong  federal  support  of  nationwide  programs 

1.  Teacher  training  and  retraining  aided  through  (a)  forgivable  loans' for  "student^ 
training  to  be  teachers;  (b)  summer  academic  institutes  at  universities  designed  t^ 
improve  and  update  the  knowledge  and  abilities  of  practicing  teachers; 
?^^Support  for  the  modernization  and  maintenance  of  instructional  equipment;  , 
y^S^-lriforming  the:  public  concerning  the  importance  of  mathematics  and  science. 

'  The  ^  Association  hopes  that^sall  members  of  Congress  will  Recognize  that  national 
^^ekc^llence  in  education  in  mathematics,  science  and  ^hnoloc^  is  a  mejor  £oUnda- 
Jiii^n  ufton  which  the  United  States  can  build  a  se^cure  future.  We  hope  that  the  Con- 
'gress  will  see  that  strpnj^  t'^.^ral  leadership  in, this  area  is  essential  to  our  national 
oistinctiveness  and  survival'^        ^    ^  . 

^  INTRODUCTION 

The  American  Association  of  PhysicSyTeachers  is  a  professional^  organization  con- 
sisting of  teachers  in  high  school,  two-year,  and  four-year  colleges  and  imiversities. 
Its  approximately^  9,000  members  are  actively  engaged  in  the  improvement  of  the 
teaching  of  physics  [and  astronoihy  at  all  levels  ranging  from  elementary  school 
,  through  graduate  work  ii>  the  universities.  The  Association  hsisvbeen  concerned 
about  the  shortages  of  science  and  mathematics  teachers  for  seVei^' years,  and  has 
been  searching  for  solutions  to  the  resultant  problems. 

The  AAPT  nfas  been  cooperating  with  the  National  Science  Teachers"  Association 
ip  data  surveys  to  detemune  the-magnitude  of  the  teacher  shortages  and  some  of 
tne  ^pacts  of  those  shortages.  We  are  familar  with  the  wirtten  testimony  present- 
ed bj\the  NSTA  on  Jiml^ijiy  27,  1983,  and  are  in  general  agreement  with  most  of 
the  points  made  in  the  document.  However,' we  do  cfiffer  with  some  of  their  remarks 
conoerning  the  NSF  and  believe  that  portions  of  the  H.R.  30  bill  might  be  adminis- 
'.tered  out  of  the  Office  of  Educatioift  under  certain'lnrcumstances.  We  share  the  con- 
cerns about  the  apparent  lack  of  sensitivity  of  the  National  Science 'Board  U&txe 
problem^  of  science  and  math' educators.  However,  in  the  past  the  Department  of; 
Jkiucation.  has  also  been  insensitive  to  many  of 'the  same  proolems. 

I  will  also  be  testifying  as  the  Dean  of  the  College  of  Letters  and  Science  of  Mon- 
tana State  University  which  is  in  the  District  of  Representative  Pat  Williams,  one  of 
the  Sponsors  of  H.R.  30  and  the  initiator  of  an  amendment  to  that  bill.  I  will  also 
testify  in  support  of  that  amendment.  ^< 

Much  data  have  been  published  recently  concerning  the  shortages,  and  some  are 
summarized  in  the  written  testimony  of  NSTA.  These;  idata.  will  not  be  repeated 
here,  instead  we  will  present  additional  data  specific  iH'^'icoiJtple  of  states  and  other 
information  concerning  the  situation  in  the  USSR  ;  and  ^the  P^pl^^^^ 
China  as  compared  to  that  in  the  U.S.A.  These  will  heljp^^t^  exnplia^  the  enormity 
of  the  current  situation.  ^  '^:-'i^'-ff^:'^'''.:^^''^'r';i  ^     '     •  -J- 

There  is  a  very  strongf  need  for  a  broad  coordinating  jp'r^g^^ffi 
to  be  attached  at  all  levels,  including  mcjor  programs  of^JdUdating  tne  public  con- 
cerning the  importance  of  education  and  of  teachers  of  8^ien&e;  Kn^  mathematics  es- 
pecially. At  the  same  time  we  cannot  overlook  the  humanities  and  foreign  lan- 
g?uages.  Science  and  mathmatics  have  to  be  placed  in  perspective,  and[  the  interac- 
tion with  i>eoples  of  other  languages  and  other  cultures  will  be  increasingly  impor- 
tant with  time.  The  problems  are  gigantic  and  the  costs  are  enormous.  l|owever,  the 


probloms  and  coflta  of  not  acting  will  be  even  greater.  As  a  bumpe*  sticker  on  a 
Boxeman,  Montana  car  aaya,  "If  you  think  education  is  expensive,  wait  untu  you  see 
the  cost  of  ignorance."  .         x.  i  ^  ^i.   j  r  j 

Education  in  science  and  mathematics  is  absolutely  essential  to  the  derenBe^and 
security  of  this  nation.  It  is  probably  more  important  than  mdet  of  the  different 
weapons  systems  and  should  be  viewed  as  such.  .        /;-':>;.'  . 

The  commitments  made  by  Congress  will  have  ja'  jbe^long-tenn  comm 
Turning,  on  a  program  for  a  few  years  and  then  tuniSn$ at  off  will  be  devaatatmg. 

THE  PROBLKMa  OF  TEACHKB  BH0RTAOE8 

As  an  example  of  tKe  magnitude  of  the  problem,;oonaider  the  case  in  Texas.  There: 
are  approximately  8,000  teachers  of  physics  and  physical  science  in  the  Texas  school 
system.  About  500  of  these  leave  teaching  each  yfei^.  Thfere  are  150  institutions  ;n 
Texas  that  produce  teachers.  In  recent  years  there  were  on  ttie  average  only  10  stu- 
dents each  year  graduating  prepared  to  teach  phyBic8.^pf  .these,  six  do  not  go  mto 
teaching  because  of  competing  salaries  in  industay  and  business.        .  ^ 

Approximately  70  percent  of  all  junior  high  physical  science  teachers  m  Texas 
kick' certification  requirements;  they  are  teacWng  on  emergency  pemiits.  A  survey 
taken  about  10  years  ago  showed  that  about  60  percent  pf  these  teachers  had  taken 
no  further  course  in  physics  or  chemistry  since  the  ninth  grade  (which  they  were 
teaching  at  the  timd).  J.  '  *  , 

This  situation  in  Texas  .is  fairly  typical  of  those  in  other  statfes.  A  national  survey 
of  college  programs  for  thd  preparation  of  elementary  schoo}  teachers  showed  that 
82  percent  of  the  programs  r^uire  no  flden(»;in  ,  ,  . 

In  the  spring  of  1981  the  Texas  sectioi^  of  the  AAPT  d^ded  to  honor  five  Wgh 
school  physics  teachers  for  their  outstandinjf  teacMng  of  physics.  When  thertiied  to 
contact  these  teachers  in  the  faU  1981,  thiree  of  ;the. five  had  left  teachiiig  for 
better  paying  jobs  in  business  and  indg|try^u'      H/*  1,       ■■■  , ,  ,  7  ■  / > 

The  AAyV  publishes  a  ma^zine  cMled  The  phjmica  Teacher  wWc^-^ 
mately  9,000  subscribers.  It  is  designed  to  be  of  most  .help  to  the  high.s^jhwl  phym^7 
teacher.  We  have  recentiy  learned  that  in  the.USSJf  a  sub8taijtlal;$umbe?r  of.airti- 
cles  have  been  translated  into  Rusal^uti  and  distributed  in  or  «wh  mek  ,eql^^ 


journal  to  approximately  150,000  phyracs  teachri^^^^^         ^  /v^^  ^J-  t.  4'^^ 
The  AAFTtecently  sent  a  smaU  dele^^tion  pf physics  facm^;#9»K*^vW  V^o- 


pie's  Republic  of  China.  The  delegation  visited  eight  mfiuor  unfvTO^ 


try  and  learned  that  the^hysics  mfljors*  have^  much'  more  lab:  woy^.than  'students  m 
this  country  arid  have  equipment  that  is  often  better  tjian  that  f<miid  m  pur  cou^ 
and  university  instructional  laboratoried.  In  adcUtion,  t*e  ^^^^J 
more  math  and  science  in  their  high  sii^ool  pik^^ra^Dtft  y^^^^^^^^  .  / 

In  the  January  24,  1983,  issue  ctf  The  New  Yorkejf-,  the -Widely  Wown  i^encan 
invcetment  banker  Felix  George  Rohatyn^  y  \quok^;«fefea3^  Ihe  thingfcabout 
Japanese  competition,  by  the  way^  was  br6ugh|hbiiie  to:ia0^te  h  cqnversationJI  had 
withthe  phymcist  I.  I.Rabi.  He  said  thti,t  w^  tfrouldn't>]fcable  to  cJl^pete  witii^the 
jananese  for  the  next  twenty  yeai^.  because  we{didn'igSave  teachers  whp  knew  how 


Japanese  for  the  next  twenty  yeai^,  because  ,w9{4idn  t   ^      ,  , 

to  teach  technology.  From  what  I  have  .been  reading/^Jlmye^^^     to  the  conclusion 
that  Japanese  productivity  se^ms  to-have  most  to  dflTwith^  their  priniary-.and^ 
ondaryngchool  systexns,  and  hot  at  aU  /wlth  the^jT^q^ 

rates.  •       ■  v. -r'i  .     ^-'i^fy'!'..-,^  .        -  '.;r--'"  •  ■" 

I  recentiy  surveyed  the  instructional  equipm^ 
ematics  departments  in  my  own  (^Uege  o^I^wrs  a^  at  Montana  State 

-  University  in  order  to >moderi2;e  their  progSixfas/M^^^  ^J?SS?5l^^^^ 
♦  mfents  as  they  should  be  done.  The  total  aJiD|q/ti)[Jit  heeded  w  o^^  $^^,000.  Much  of 
the  current  equipment  itf  obsolete,  10-20  lyeah^  oH  A  significant  fraction  of  that 
equipment  is  not  working  properly.  With  ifrj/ present- budget  it  would  take  approxi- 
•  mately  50  years  to  replate  that  equipment  (Swl  years  if  the  proposed  matching  grant 
requirement  in  H.R.  30  is  held).  From'bur  observation  as  we  have  visited  other  sci- 
enbe  departmente  in  otiier  universities,  fl<tf;  situation  is  more  typical  then  it  is  un- 

■•usual.-,  •■i;:v' ■"■'•■'■!■ '/'^^•/■■^V''- 

■■  .    ■        ^-.^  v/-  (:":  ■ 

R0ASOK8  VbR  THB  TKACHIS]R  SHORTAGie  PR^ 

Teachers'  salaries  are  a  big/cpntributo^^te  the  cunjentjoroblems,  and  the  problems 
are  enormous.'  Let  me  cite  some  other  Jfe^ns. -The  following  is  a  fairly  accurate 
description  of  the  conditions  xmder  which  the/average  teacher  operates— and  the 
problems  are  worse  in  the  lower  grades:  ,  ■    .  . 

1.  The  teacher  does  not  understand  adequately  the  concepts  being  taugnt^^ 

2.  The  teacher  lacks  knowledge  of  technoldgical  applications  of  the  material; 
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8.  The  teachera  oflpn  cannot  modify  the  axiomiatic  treatment  in  the  text  to  a  n^m 
experimental  approach  that  would  be  more  easily  understood  by  the  students;  ^^^^SB 

4.  The  school  budget  does  not  provide  adequaite  materials  and  equipment  tp  .molP 
the  modifications,  that  would  be  needed  for  the  more  experimental  approach;  " 

5;  The  J^o^^ei;  .hj^  ho  time  for  such  inodifications  if  he/she  were  capable  of 
makihg*  them^^i^  of  their  time  goes  to  filling  out  endless  forms  for  one  govern-' 
mcnt  agency  (^^^ther,  .  ' 

6.  The  teacliertwUl  not  able  to,  get  the  funds  from  the  school  administration 
even  if  he/she  hid  tW  iilbde  and  the  knowledge  to  do  so; 

7.  The  teacher  WtU  'fet  rec^  salary  recognition  even  if  he/she  com- 
pletes the  certificati6it^^i^  .-i')^ 

8.  There  is  little,  chance  for  advancement  as  a  f(cien6e  teacher,  but  they  do  ad- 
vance if  they  move  oiit  of  teaching  into  administration,  etc.  ^ 

The  Universities  and  Colleges  contribute  to  the  problems.  Iii  most  institutions 
there  is  very  little  interaction  between  those  faculty  teaching  the  subject  matter 
courses  and  those  faculty  teaching  the  education  methods  courses.  The  deman(iB  on 
the  students  majoring  in  joducation  and  the  expectations  of  them  are  often  conflict- 
ing. The  faculty  in  the  subject  matter  areas  tend  to  look  down  upon  the  students 
going  into  teachings  and  this  attitude  is  felt  by  the  students,  this  faculty  attitude  is 
simply  a  manifestation  of  the  attitude  of  the  public  toward  our  teachers.  The  low 
.salaries,  the  low  school  budgets,  and  expressed  opinions  by  the  public  are  other 
manifestations.  There  is  a  strong  need  to  educate  the,  public  to  the  fact  that  teach- 
ers are  very  important  and  should  be,rewarded  accormngly. 

THK  bill:  h.k,  30  ,  r 

V  ^    Pcui  A— Elementary  and  Secondary  Assistance 

We  generally  support  the  bill,  but  do  have  some  reservations  concerning  it.  The 
total  amount  available  after  subtraction  of  5  percent  for  administration,  is 
$237,500,000.  This  amoimts  to  an  approximate  average  of  $14,000  per  school  district 
This  is  to  be  divided  among  physics;  nmthexnatics,  chemistry,  biology,  earth  sciences, 
and  perhaps  others.  (The  bill  is  vague  about  the  eligibility  of  the  social  sciences.) 
This  means  an  average  of  about;  $2800  per  'subject-  area.  Most  districts  have  more 
than  one  high  school,  several  junior  high  schools,  and  even  more  elementaiy 
-schools.  Let  us  assume  two  of 'each  schoo{  for  the  district,  on  the  avera^^.  There  will 
then  be  between  $400  and  $500  to  spend  in  each  school  in  each  subjedt  £u^.  Consid-^* 
ering  the  current  state  of  affairs  in  most  school  districts,  this  is  an  unreaisonabiy; 
small  amount  to  accomplish  anything  significant.  Consequently,  the  focus,  of  the 
program  shoiild  not  be  broadended.  In  fact,  one  might  consider  narrowing  the  focus 
to  niathemat|^£md  the  physical  sdences.  -  \j  ' ' 

'^^^^^^t^^Sf^^'^^^  °  f e«^  pro^n^aniis  tjhat  will  have  a  significant  impact 
be  targetraH^Phat  block  gran^  based  upon^the  niimber  of  sj^dents'be  repl^^  by 
a  grontinj^^^m  based  upon ,  the  merits  of  spiec^c  profK)ded'lprogram^  afi^  t^^ 
merits  of  the  i^ple  involved.  The 'grants  a#£grded'^should  bo^determiiied  'from  the 
reviews  of  tKe  proposed  prdgrOnfe^  made  tfj^p^  experts  ih  the  subject 

areais  and  method  areas  involved  and  who  ore  resjiected  for  the  quality  and  objectiv- 
ity of  their  judgment  V        iy  'C 

This  peer; review  approach  will  give  m(m  aSsii]:f^(gl>  of  quaHtyK  tlian  the 

block  grant  system.  As  a  result,  fociUty^and^pubUe  opmiptis  of  the  programs  will  be 
higher.  This  kilid  of  support  will  be  urgently  needed.  For  school  districiSs  yhere  the 
needed  expertise  for  the  development  of  strong  programs  is  absent^  a  oystem  involv- 
ixig  special  consultants  can  be  developed  as  an V  > 

In'Service  training  and  retraining  prc^rams^cmd  the  modernization  of^uipmenii; 
s^Tuld  be  given  the  higher  priorities.  The  training  programs  must  iiivi^Kre' experts 
fi^m  the  siibject  matter  areas  since  the  teachers  often  lock  the  necessary  ponfldenbe 
that  mastery  of  the  subject  matter  gives.  (In  fact  many  of  these  teachers  lack  confi- 
dence in  science  and  mathematics;  and  this  is  often  communicated  to  the  students.) 
Use  of  the  emerging  technologies  should  be  included  in  these  programs. 

It  must  be  kept  in  mind  that  the  need  for  teachers  is  more  critical  in  physics, 
maliieniiatics,  and  chemistry  than  th^r  ore  in  the  other  science  areas.  Priorities 
should  be  developed  accordingly. 


Part  B-^P^t'Secondary  Assistaruce 

Congrwional  scholarshipQ 

The  Congressional  Scholorahipe  Program  is  an  excellent  way  to  pro<»ed. .  With 
proper  publicity^^this  can  be  made  a  prestige  program  that  con  be  attractive  to  pro- 
spective teachers.  These  funds  should  be  supplemented  so  that  many  more  teachers  , 
can  be  Reached.  Six  hundred  scholarships  per  year  is  a  drop  in  the  bucket  compared 
^to  the  needSi  However,  five  years  of  teaching  for  two  years  of  tuition,  and  fees  is  out 
of  line  OB  far  as  costs  are  concerned.  A  year's  service  for  a  year's  tuition  and  fees 
would  be  more  within  reason.  Partial  forgiveness  of  this  loan  should  be  possible 
with  each  year's  service.  A  teacher  who  learns  that  he  or  she  is  unsuited  to  teaching 
should  not  be  forced  to  stay  in  teaching.  No  one  gains  under  such  circumstances. 

Summer  institutes  \ 

Summer  Institutes  and  Workships  for  teachers  of  mathematics  and  sciencevare 
important  and  ^ould  be  funded.  The  offering  of  such  institutes  and  workshops  must 
involve  university  and  college  faculty  from  subject  matter  areas.  The  teachers  need 
information  and  okiUs  that  would  be  provided  and  the  confidence  that  they  would 
gain  from  having  both  the  skills  and  the  information. 

The  actual  selection  of  Institutes  and  Workshops  should  be  based  upon  the  qualibr 
.  of  proposals  and  faculty  as  determined  from  reviews  by  peers  who  are  familiar  with 
the  subject  matter  and  the  methods  to  be  used  and  who  are  known  for  their  quality 
and  objeSiyity  of  judgment 

There  have  been  some  exciting  and  interesting  developments  in  recent  years  in 
determining  how  students  learn  science  and  mstthematics.  These  developments  can 
have  important  impacts  oh  how  we  teach  different  students  at  different  levels.  Most 
of  these  resulta  have  been  obtained  by  research  groups  in  universities.  This  research 
is  important  and  should  be  encouraged.  The  moni^  designated  for  the  National  Inr  'v 
stitute  of  Education  should  be  available  in  part  to  support  these  kinds  of  prograhifll.^ '^A 
.  aswell.  ■  ■  ..     ■  ,  ■  ,.     .        .     O  .  ■■■  ^ 

Much  research  needs  to  be  conducted  into  curriculum' development  and  in  the  ap^- 
plications  of  hew  technologies  ;in  teaching.  These  must  be  supported  if  progress  is  to  ■ " 
be  madd.  ^  v 

Upgrading  laboratory  equipment  and  facilities  .    "  ' 

This  is  an  extremely  important  need.  However,  the  two  in  three  matching  fun^ 
requirement  will  exacerbate  the  inequalities  that  now  exist.  The  richer  universiti®^ 
and  colleges  will  have  the  matctSng  funds  and  will  be  able  to  participate.  At  wEfe'";  ^^^ 
other  extreme,  where  the  needs  are  more  critical,^  the  least  affluent  colleges  ana*^fi:$^, 
universities  wiO  be  unable  to  participate.  Many  institutions  are  in'  budget-cuttit^ 
situations  because  of  the  state  of  the  economy  and,  as  a  result,  will-find  it  difflq 
to  pakidpate  if  they  can  participate  at  all.  .  * 

Challenge  grants  imply  the  participation  of  indiist^^^gog  busiiiess  These  orgam-*/ 
zations  iend  to  "give  where  they  live."  Rural  .stat^^i'fi^pll^^i^i^s^?.^  states,  su6h 
as  Montana,  do  not  have  many  such  opportunities'^ilM  y^^  are 
large.  Business  and  industries  are  limited  in  tie^^jwEit^^^ 
can  give,  'tax  incentives  for  business,  industry,  anagji3raduis^^^^ 

At  Montana  State  University  for  example  I  .^^g^S^ 
number  of  classes  to  be  offered  in  these  arempf^BmSag^BiT^^ 
a  meaningful  level.  Montana  State  University  *i&  ESfe^t^q(ge"|n*wa^  The 
financial  condition  of  the  mfigority  of  the  other  aff^f}^id<^%f^^ 
similar.  There  is  very  little,  if  any,  budget  flexibili^.  'i*'^*^  ■! * '  <^  ^ '  i  - .   : '  ^ 

Large  matching  "grant  programs  with  the  states  would)  be  a  strong  iiicehtive  for 
the  jstotes  to  act.  State  legifuators  might  be  susceptible /to  making  unusual  alloca- 
tiond  if  they  were  convinced  of  jiie  needs  and  if  they  cmad  see  how  their  allocations 

could  be  leveraged;  f' '  < 

v-'  _      ■  '  ,      _  ^„*,.  .V 

•  ^  AMKNDMKNT  TO  H-RJ  30  OFFERED  BY  MR.  WILLIAMS  OP  }JUyUfJiS^fkt^\, 

■     ■■1'  •    ■  ■■     -  ;"JVi''.*i>'^<' >V  5 

The  ainendment  offered  by  Mi*.  Williams  of  Montana  calls  for  tHe^^i^^went  of 
a  grants  program  for  public  information-  programs  about  science  .^^^j^^^^piatics 
in  contemporary  society.  We  are  very  strongly  supportive  of  this;  few®™  The 
public  inust  be  educated  more  concerning  the  importance  of  science  and' mathematr 
icB  so  that  it  can  be  better  ready  to  deal  with  the  increasing  techno!^ii|ies  and  to 
become  more  productive  in  the  future.  The  j>ublic  also  needs  this  prograim  in  order  .  . 
to  become  more  supportive  of  the  needs  of  education.        '  j.  ' 
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The  propoeed  ubo  of  a  review  panel  involving  eminent  ai^d  experienced  advisors  ia 
essential  to  o^aure  high  quality,  accurate,  and  objective  programming. 

We  have  one  serious  reservation  regarding  the  amendment,  however.  Very  few 
non-profit  institutions,  if  any,  will  have  the  resources  needed  to  participate  in  this 
Idnd  of  activity  if  matching  funds  are  required.  Where  this  activity  still  exist^  now 
in  universities  and  colleges,  it  is  of  low  priority  because  of  critical  needs  in  other 
areas,  and  is  thus  an  endangered  species.  A  one  part  institutional  to  five  .parts  fed- 
eral grant  would  be  more  appropriate. 

OTHKR  PROPOSED  SOLUTIONS  TO  THE  CRISIS  FROU  THE  AMERICAN  ASSOCIATION  OF  PHYBICS 

TEACHSBS 

*  The  Americaa-Association  of  Physics  Teachers  hos^a  Committee  on  the  Crisis  in 
Science  and  Engineering  Education  (Chaired  by  William  H.  Kellv).  In  its  meeting  of 
January  24,  1983,  the  Committee  developed  a  list  of  Potential  Solutions  to  the  crisis. 
The  more  general  of  these  solutions  are  included  in  Appendix  A.  The  solutions  are  a 
preliminajyattempt  at  focusing  activities,  and  we  contmue  to  develop  others. 

The  AAPT  is  strongly  committed  to  do  everything  it  can  ta  solve,  the  problems 
that  exist  in  science  and  mathematics  teaching.  It  will  willingly  and  happily  work 
with  other  professional  ossociations  to  achieve  these  goals.  ^  ^ 

AAPT  HlOH  SCHOOL  TEACHER  SHORTAGE,  POTENTIAL  SOLUTIONS,  RANKED  FU^AL  UST 

The  American  Association  of  Physics  Teachers  feels  that  the  crisis  in  science  and 
mathematics  teaching  is  weU  documented  and  that  the  time  has  com^for  the  Asso- 
ciation to  purpose  some  solutions  for  this  crisis. 

An  origmal  list  of  Propoeed  Solutions  and  a  rating  sheet  Were  mailed  to  all  mem- 
bers of  the  Crisis  Committee,  the  High  School  Committ^,  the  Executive  Board,  the 
Section  Representatives,  and  others  in  advance  of  the  New  York  national  meeting. 

At  the  New  York  meeting  these  Proposed  Solutions  received  widespread  discus- 
sion with  input  from  all  interested  and  concerned  parties.  These  Propcwed  Solutions 
now  staAd  as  AAPT  Proposed  Solutions.  They  are  ranked  in  order  of  their  perceived 
importance  but  this-is  not.  absolute.  Each  Potential  Solution  willliave  to  be  jud^^ 
^  according  to  the  local  science  and  resources. 

All  persons  hiave  some  responsibility  for  adopting  some  of  the  Propoeed  Solutions. 
Some  are  amendable  to  Association  responsibiUty,  some  to  local,  state,  and  nation sJ 
efforts.  No  singular  solution  will  be  the  cure  all.  ^         '   "  ' 

These  Potential  Solutions  will  be  useful  for  those  proparing  testimony  for  Con- 
gress and  .may  be  given  to  the  National  Science  Board's  Commission  on  PrecoUege 
Education  in  Mathematics,  Science,  and  Technolo^,  which  is  be^ning  Phase  HI  of 
its  work  which  involves  providing  spc^c  suggestions  for  solutions  for  the  problemsf 
addressed  by  ouf^  Potential  Solutions  set.  ' ' 

Thr  AAPT  Crisis. Committee  will  stiU  elaborate  on  each  of  the  solutions  prov 
more  detailed  suggestions. 

\ None  of  the  original  Potential  Solutions  were  eliminated  since  all  feU  abov^i. 
3.0  level.  Some  Potential  Solutions  were  ^dded  to.  the  list  but  were  not  subjected 
the  rankiiig^add  veduing  procedures  of  the  original' set      :  r  ;  l^&j/ 

The  Associ^on  must  nave  evidence  of  solution  attempts  and  level  of  isucces^p^:^ 
you  know  of  such  efforts  please  send  appropriate  documentation  to  Dr.  John  W!^^ 
Layman,  Physics  Department,  University  of  Maryland,  Collie  Park,  Maryland 
20742.  ; 

AAPT  Hanked  Potential  Solutions  Set.  Each  Potential  Solutions  value  on  the 
scale  of  5  (Top  Priority),  4  (High  Priority),  3  (Neutral),  2  (Low  Priority),  1  (Eliminate) 
is  also  provided. 

1.  Shorti  term  intensive  summer  workshops.  (Value  4.6.)  ^  . 
Immediate  upgrading  of  underprep^red  teachers  and  modernization  of  t^^  equips' 

ment  and]  technological  background  of  t>fej)repared  teacher  are  both  needecj.  Short 
term  worphope  that  don't  consume  a  whole  suntimer  may  be  an  excellent  solution. 

"Laymap  su^ested^  three  tiered  format.  A  two  week  intensive  workshop  for  the 
well  prepared?  teachefs  to  ui^ade  their  laboratory  equipment  ahd  skills,  perhap(9' 
including  the  area  of  microcomputers  as'weU  as  other  types  of  equipment.  Irie  next 
two  weeks  could  be  a  worTcshop  for  underprepared  teachers  with  support  coming 
from  the  prepared  group.  A  buddy  system'  of  a  prepared  teacher  \vith  each  under- 
propared  teacher  would  offer  long  term  support  after  the  close  of  the  workshop.  If 
there  are  any  pre-service  teachers  in  trainin]^,  they  should  receive  summer  support 
for  serving  as  assistants  and  as  informal  pmticipants  in  the  summer  program. 

2.  Retraining  programs.  (Value  4.55.)  >\ 
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A  flnito  numbor  of  programii  should  bo  eetabliflhed  to  allow  critical  masses  of  un- 
derprepared  taochenB  to  come  together  for  retraining  in  sublect  matter  competence, 
and  teaching  Bkilb.  PhyBics  teaching  diflbrs  to  some  extent  in  character  from  areas 
such  as  chemistry,  biology,  and  ma&iematics.  When  a  physics  teacher  retires  from 
teaching  or  goes  into  industry,  someone  with  training  in  another  area  is  frequently 
selected  to  cover  the  one  or  two  physics  classes  that  must'be  taught.  Help  must  bcf 
given  these  pereons  to  improve  their  subject  matter  competence  and  teaching  skills 
and  enable  tnem  to  achieve  certification. 

However,  if  much  of  the  physics  teaching  is  done  by  underprepared  persons  iust 
filling  in,  most  .of  the  professional  concerns  expressed  nationaHy  and  within  AAPT 
are  not  going 'to  bo  addreesed.  A  supply  of  teachers  who  have  nu^ored  in  physics 
and  prepared  themselves  for  teaching  must  be  provided  if  future  generations  of  stu- 
dents are  to  benefit  from  the  insights  arising  out  of  this  of  commitment.  This  is 
especially  true  if  we  ore  to  have  advanced  programs,  or  if  we  are  going  to  increase 
the  number  of  students  enrolled  in  high  school  physics. 

States  in  conjunction  with  professional  societiea  should  determine*  the  qualifica- 
tions required  for  proper  instruction  in  science  and  mathematics,  monitor  the  qucdi- 
Hcations  of  all  teachers,  and  require  that  those  underprepared,  undertake  course 
work  in  the  field  in  which  they  teach. 

3.  Student  loans.  (Value  4.2.) 

Full  tuition  and  living  expenses  could  be  provided  vnth  student  loans.  These  loans 
would  be  forgiven  on  a  year  for  year  basis  if  the  student  then  enters  teaching. 
Monies  the  this  could  be  provided  by  a  state^  the  federal  government,  or  thrbUg}^. 
industrial  support.  Some  states  have  begun  to  mtroduce  such  programs  and  this  wa^~^ 
a  feature  of  recently  introduced  bills  in  the  House  and  Senate  that  were  not  passed. 

4.  Enhancement  of  teacher  Varies.  (Value  4.1.)  < 

Local,  state,  federal,  or  industrial  funds  could  be  provided  to  extend  the  physics 
teacher  s  teaching  contract  to  eleven  months  with  a  concomitant  increase  in  salary. 
This  would  provide  additional  support  for  the  teacher's -curriculum  and  laboratory 
development  effoVts,  for  equipment  construction  and  repdir,  and  for  joint  planning 
on  the  part  of  a  number  of  teachers  in  larger  districts  or  regions.  Some  summer 
periods  might  be  spent  working  in  industrial  or  acac^inic  laboratories  to  sharpen 
the  teacher's  awareness  of  and  participation  in  the  real  world  of  science.  Salaries 
would  then  Ixf  more  competitive  with  industry. 

The  AAPT  could  certainly  supply  summer  professional  programs  for  teachers 
with  extended  contra^.  ^ 

One. other  8Ugge8ti[on  was  that  we  create  the  ixwtition  of  Science  Fair  Coach,  so 
that  enhancement  6f  pay  could  occur  within  present  systems. 

5.  Better  equipment  and  laboratoiy  facilities.  (Value  4.05.)  . 

Little  money  nais  been  available  m  recent  years  for  laboratory  equipment  or  for 
improvement  in  facilities.  Laboratory  work  is  the  backbone  of  a  strong  physics  pro- 
,  gram  and  good  teachers  would  become  less  discouraged  if  this  kind  or  support 
became  available.  Industrial  support  would  be  most  welcome  in  this  area.      •  .  •  .  ' 

6.  Special  regional  centers  for  training/retraining  of  teachers.  (Value  3.9.)  ,  * 
Rather  than  each  institution  trying  to  mount  smalls  programs  for  training  or  re- 
training''teachers,  regional  centers  with  appropriate  resource  and  faculty  could  be 

, /formed.  SuchicarefiiUy  planned  naoderatfely  sized  programs  would  perhaps  insure  a 
' 'equality  level  riot  possiole  in  small  and  scattered  programs.         ^  , 

7.  Tax  incentives.  (Value  3.85.) 

Special  tax  incentives  should  be  made  available  to  industries  who  m  some  way 
support  physics  teachers,  through  summer  jobs,  equipment  support,  endowed  chairs, 
etc.  This  too  was  a  part  of  some  of  the  legislation  that  was  introduced  but  not 
passed  by  the  97th  Congress.     •  . 

Tax  relief  could  also  be  offered  teachers  who  devote  some  of  their  personal  re- 
^s^iircea-to  equiping  and  sugporting  their^wn  laboratory  program.  Many  teachers  do 
-  this  now  witnout  such  tflSf  a^v 

U.r  8.  Improved  articUjat^oiv  ofvexit'and-gtttry  skills  of  physics  students.  (Value  3.8.) 

'   '  The  Temporary  Copi^  members  of  the  High  School  and  HigKei 

Education  Area  (^'minittees  are  'kojf  .  on  both  a  high  school  physics  sylla- 

bus, as  well  as  entry  level  knowledge'  and  skills  needed  by  students  plannmg  to  take 
introductory  college  physics  courses. 

9.  Liaison  with  professional  school  board  associations,  etc.  (Value  3.8.) 

r-  -/pie  AAPT  has  not  in  the  past  attempted  to  create  a  formal  relationship  vMi  as- 
c  sbciations  of  school  boards,  science  supervisors,  school  principds.  or  other  outside 

the  sciences  ^ups  that  set  policies  aJfecting  physics  teaching.  This  could  become 

an  avenue  of  influence  in  the  future. 

10.  Professional  fund  for  teachers.  (Value  3.8.) 
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Evon  ekillod  and  ojmorloncod  touchers  of  phvsics  rarely  find  support  for  participa- 
tion in  their  own  profooslonal  societies  at  the  local,  state,  or  national  level.  One  ele- 
ment that  would  help  keep  such  teachers  in  our  classrooms  would  be  to  provide 
such  support  Monies  for  eubetitute  pay  should  also  be  provided  as  part  df  such  a 
fund.  Source — local  industry,  chambers  of  commerce,  etc.  •  > 

11.  First  aid  kit  for  the'tuiderprepared  teacher.  (Value  8.8.) 

The  High  School  Area  Committee  is  now  working  on  a  First  Aid  Kit  for  the  Un- 
derprepared  Teacher.  Help  must  be  available  for  the  underprepared  teacher  who  is 
often  pressed  into  service  much  ogninst  his  or  her  better  Judgement  and  preference. 
Once  this  has  occurred  however^this  person  should  be  able  to  turn  to  AAPT  for  • 
euggestions  and  help  in  physics  teaching.  •  v' 

The  best  mechanism -^or  dissemination  of  such  materials  would  be  a  regional 
workshop  conducted  ihrou|^h  a  cooperative  effort  between  a  school  district,  a  local 
college,  and  experienced  high  school  and  college  teachers.  The  buddy  svstem  should 
be  one  of  the  services  available  through  the  workshop.  The  AAPT  Sections  through- 
out the  country  could  plav  a  nuyor  role  in  this  process. 

12.  Buddy  systfem— jftigh  school/college.  (Value  3.t.) 

The  APS/ AAPT  Education  Committee  has  already  launched  the  College  High 
School  Interface  Project  (CHIP)  to  try  to  improve  the  relationship  between  local  col- 
leges and  high  schools.  These  are  informal  contacts  but  did  not  go  so  far  as^'to  en- 
courage a  one  to  one  relationship  between  a  high  school  and  a  college  teacher.  Such 
a  svstem  might  be  an  improvement  on  the  present  system. 

A  jbuddy  system  between  experienced  and  underexperienced  high  school  physics 
teachers  would  be  just  as  valuable.  '  ' 

13.  Increased  respect  and  sensitivity  for  the  high  school  physics  teachers.  (Value 
3.65.) 

Eecopiition  must  be  given  -to  the  crucial  role  that  may  be  played  by  teachers  who  . 
deal  with  physics  in  the  schools.  In  spite  of  differences  m  backgroimd  and  level,  we 
are  all  colleagues  sharing  the  effort  to  educate  persons  in  physics.  Poor  teaching 
occurs  at  all  levels  and  in  all  institutions.  The  conditions  for  physics  teaching  have 
probably  deteriorated  more  in  the  public  schools  than  in  most  universities.  Recogni- 
tion of  tl^  must  be  made  and  support  fbr  local  improvements  given. 

14.  Minority  oriented  programs.  (Value  3.45.) 

Access  to  programs  in  physics  and  .many  other  areas  still  remaps  a  m^jor  prob- 
lem for  many  minorities,  i^pecial  efforts  ore  in  order  to  insure  that  all  students  have 
^access  to  physics  courses.  The  AAPT  has  a  m^jor.  federal  grant  to  improve  access  to 
AAPT  and  APS  meetings  for  faciiltj^'lnembers  from  minority  collies.  Little  has 
been  done  at  the  high  school  leVel.  '  . .  ' 

Perhaps  "ja  project  aimed  at  recruiting»minorLjtie&  to  teach  ph3rsics  would  be  appn^ 
priate.'V'^-  ' '  '  -  . 

15.  Posters.  (Value  3,45.)  .  v 

There  is  a  great  need  for  poeters  and  other  forms  of  student  incentives  for  consid- 
ering the  role  of  physics  in  many  careers.  Many  students  are  now  locked  out  of 
career  options  due  to  the  lack  of  an  awareness  of  this. 

""Montana  State  has  produced  an  excellent  brochure  showing  careers  that  require 
phvsics  among  other  tnings  as  a  backgrouind. 

16.  Endowed  chairs.  (Value  3.4.)  .  -  ' 

These  could  be  supported  by  industry  with  endowment  fimds.  The  monies  could  be 
used  tOsA^rovide  l>otn  additional  salary  as  well  as  monied  to  be  used  by  the  teacher 
for  i)art|i;^pation  in  professional  activities,  subscriptions  to  professional  journals,  and 
perhaps  money  to  purchase  newer  equipment.  -» 

ITi/pepaitmentai  physics  teaching  groups.  (Value  3:4.). 

M^'or  pKysicri  departments  could  form  physics  teaching  groups  within  their  facul- 
ty. Such  groups,  eyen  informal  groups  composed  of  persons  whOse  sole  duty  is  not  a 
concern  for  teaching,  could  enhance  andh  support  the  departmental  concern  for 
teaching.  This  group  could  also  be  concerned  with  the  high  school  physics  problems, 
in  the  area  of  tJiat  institution.  Too  often,  departments  have  one  person  who  is  reluc- 
tantly supported  in  these  concern^  but  no  long  term  commitment  shared  among 
even  a  small  set  of  the  faculty  is  .evident  within  the  department  or  to  other-physics 
teachers  in  the  region:  '  ,    ,  ;    ^^s.  .  .  • 

18.  (IV)mputer  supplemented  programs.  (^t»e^^^ 

Microcomputers  are  fmding  their  way  into  the  schools  in  ever  increasing  num- 
bers, but  not  into  the  science  classrooms  and  laboratories.  This  device  is  exciting  to 
both  teachers  and  students.  Skilled  use  by  the  teacher  can  bring  about  enhancement 
of  labortories  and  demonstrations  often  showing  phenomena  that  cannot  be  ob* 
served  in  normal  laboratory  experiments.  It  can  also  serve  a  support  tool  for  record 
keeping  and  the  production  and  modification  of  wfitten' teaching  materials. 
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19.  Roooarch  In  physlcfl  oducoUon.  (Value  8.8.)     ^  .t.       r    j  ^   

Reaearch  in  phyelcs  education  must  be  aupported  to  allow  the  profeaaion  to  con- 

stantly  strive  to  improve  the  teaching/learning  of  physics.  This  support  for  research^ 
is  a  xaaior  obligation  of  the  whole  physics  community.    ^,  ,    „  „ . 

20.  Public  literacy  in  science  and  in  science  education.  (Value  8.2^ 

Public  literary  still  remains  a  mcjor  concern  <)f  the  profession.  The  AIP  probably 
has  the  best  track  record  in  this  area  at  this  time.  Underprepar^i  teatjhers  wiU  not 
help  solve  this  problem.  The  public  needs  to  understand  why  science  is  important, 
and  perhaps  better  understand  the  role  that  physics  can  play  in  a  technolojfically 
basoa society.  ^        .  o^er^ 

21.  Improved  working  conditiona  (Value  8.15.) 

Regardless  of  all  other  solutions,  the  physics  community  has  an  overim  responsl- 
biUty  for  the  working  conditions  in  the  high  school  physics  claorooms.  If  these  are 
poor,  and  teachers  feel  that  once  they  are  m  the  classroom  no  other  help  or  concern 
will  be  forthcoming,  many  will  not  stay  in  teaching  even  with, unproved  salarlw. 

The  Association  should  create  a  Working  Conditions  Check  List  that  corresponds 
to  the  AAPT  Guidelineftfor  Hkh  Schools  document  so  that  teachers  or  others  nught 
rate  a  local  program  and  work  to  bring  about  improvements,  for  teachers  and  stu- 

22.  Incentive  programs  for  retired  physicists  to  teach.  (Value  8.05.)  ^ 
Retirement  income  provisions  could  be  modified  to  allow  retured  physicists  or  en- 
gineers to  contribute  to  the  teaching  of  physics.  The  APS  Education  Committee  is 
spearheading  an  effort  to  involve  retired  physicists  in  such  a  program.  Some  mi^fht 
sunply  help  support  an  underprepared  teacher  rather  than  assume  teaching  duties. 

,  UIOLAKKED  ADDKO  SOLUTIONS  » 

23  Industry,  as  well  as  colleges  and  universiti^  could  moke  their  instrument 
repair  facilities. aVailabl^  at  reduC^jd  ornt>  cost  for "toence  equipment  repair. 

21  Local  dIfltrictS'cbuld  supply  paraprofessional  aids  to  support  physics  (science) 
teachers. 

26.  Make  use  of  advanced  technological  communications  means  to  reach  isolated 
physics  (science)  teachers  with  courses  and  other  teaching  help. 

26.  The  AAPT  should  maintain  a  syllabus  collection  so  that  teachers  could  refer 
to  the  work  of  others  for  guidance,  especially  in^seeking  information  or  models  for  a 
Wide  variety  ,  of  courses. 

Mr.  Simon.  We  thank  you.  .  .  ,  i  t 

I  also  have  a  note  here  that  you  are  accompanied  by  Dr.  John 
Layman;  the  past  president  of  the  American  Association  of  Physics 
Teachers,  and  Dr.  Jack  Wilson,  the  executive  officer  of  that  organi- 
zation. A        O  CI  • 

Mr.  David  Moreau,  the  acting  dean  of  the  College  of  Arts  &  Sci- 
ences, University  of  North  Canilina,  •  .;r  :. 

STATEMENT  OF  DAVID  MOREAU,  At?riNG  DEAN.  COIXEGE  OF 
ARTS  &  SCIENCES,  UNIVERSITY  OF*  NORTH  CAROtlNA,  CHAPEL 
HILL  :      _     .....  ^   .        -  '   '  ^  . 

Mr.  MoREAU.  Mr.  Chairman,  other  jnembers  of  the  committee,  I 
would  like  to  ^e  this  occasion  to  thiirflc  ypu  for  the  opportunity  to 
focus  your  aijfehtion  for  a  few  moinents  on  one  particular  aspect  of 
science  eduction;  namely,  the  poor  state  of  our*  stock  of  equipment 
that  Exists  in 'higher  education.  Others  on  this  panel,  and  othw« 
'before  us,  *have  spol<6n  very  eloquently  to  the  general  jntature  of  the 
rdeclining  .  heialt   of  our  science  education  in  the  United  Stat^.  I 
woiild  'lpa  to  aall  your  attention  to  one  particular  aspect  of  that. 
! .  As  a  university  administrator,  I  am  almc^t  daily  cpnfronted  with 
a  broad  range  of  problems  in  science  education,  including;  salaries, 
^uipment,  buildings,  currictiltlm.  As  a  parent  pf^tyg^^' children  in 
the  public  schools,  and  a  vice  president  of  a  local  PTSA^  I  am  con- 
fronted with  it  as  a  community  jprbblem.  But  for  the  moment^ 
concentrate  on  the  question  of  scientific  eqmpment.  - 
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With  the  rocc^nition  that  North  Carolina  shared  the  Nation's 
problem  in  science  education,  the  general  administration  of  the 
University  of  North  Carolina  system  was  successfiil  in  securing  a 
special  State  appropriation  over  the  past  4  years  of  approximately. 
$500,000  a  year  to  upgrade  this  equipment  in  the  tw^o  flagship  insti*' 
tutions  in  the  system,  Nortihi  Carolina  State  and  the  University  of 
North  Carolina  at  Chapel  Hill. 

The  State  legislature  did  what  it  could,  but  it  recognized  that 
that  was  only  a  bare  start  in  addressing  the  problem.  As  such,  and 
at  thd  direction  of  a  legislative  research  commission,  the  North 
Carolina  Board  of  Science  and  Technolpgy,  again  in  SepteiAber 
1982,  surveyed  the  status  of  equipment  in  all  institutions  of  higher 
education  in  the  State.  That  study  produce45an  analysis  that  indi- 
cated that  it  would  take  $25  million  simply  to  replace  the  5  highest 
priority  items  in  174  dei^irtments  and  in  only  11.  institutions.  T^e 
estimate  was  over  $50  million  to  meet  all  of  the  needs  that  were 
.  reported  in  that  study. 

if  you  account  for  me  efiTects  of  inflation,  are  probably  talking 
in  ^he  vicinity  of  $20  million  a  year  simply  tp  replace  that  stock. 
The  average  age  of  an  item  in  that  stock  is  about  8V3  years,  which 
is  higher  than  the  national  average.  Eleven  percent  of  the  equip- 
ment in  the  engineering  disciplines  is  over  20  years  old.  * 

A  second  effort  was  made  as  a  result^.^pf  a  special  study  of  engi- 
neering and  science  education  by  a  distiiilguished  panel:  of  consult- 
ants to  the  university  system.  As  a  result  of  that  study,  the  board 
of  governors  has  put  before  the  ciurent  sesdioh  of  the  legislature  a 
special  request  of  $5.5  million  to  be  spent  over  a  2-yea:r  period  in 
four  of  the  institutions  that  are  the  most  significant  in  their  re- 
search equipment  needs,  research,  and  instructional  equipment 
needs.  > 

But  that  special  request  is  in  doubt  in  a  peric^pf  reyenue  short- 
falls. Just  last  week^  the  Governor  announced'^at  tiie  ohly  item 
that  he^  could  recommend  at  this  time  in  the  expansion  budget  was 
the  removal  or  the  lifting  of  the  freeze  on  salaries  for  aU  State  em- 
ployees which  has  been  in  effect  for  over  a  year,  and  that  includes 
the  salaricfs  of  the  university  faculty  members. 

Let  me  bring  this  now  a  little  bit  closer  to  home  in  terms  of  ^the 
college  of  arts  and  sciences,  which- undertook  a  study  in  support  of 
that  studyT>y  the  North  Carolina  Board,  of  Science  and  Technology. 
We  did  an  itena-by-itemi  survey  within  the  college  of  all  pieces  of 
equipment  costing  over  $1,000^  The'p'urchase  price  of  that  stock,  is 
about  $11  ifdllion.  About  half  of  it,  47  percent  to  be  precise,  . 
purchased  with  Federal,  research  grants,  and  approximately  vhalf, 
was  bought  on  State  funds,  and  approximately  half  of  it  by  non- 
State  funds.  We  estimate  tlfie  depreciation  rate  on  that  e<iuipment 
at  about  16  percent  a  year,  <•  some  in  computer  science'  running 
higher  than  that,  and  other  disciplines  somewhat  more  than  that. 
That  implies  we  i^eed  aboulb  $2.5  million  a  year  siniply  to  replace 
the  existing  stock. 

The  additional  needs  to  upgrade  those  laboratories  to  reasonable 
standards  are  estimated  at  about  $870,000  a  year  for  the  next  5 
years,  leaving  us  with  a  total  annual  need  of  approximately  $3.5 
million  a  yea^^.  * 
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bur  current  funding  levels  are  at  approximately  $700,000  a  year, 
approximately  ^10  percent  of  the  need.  And  even  if  we  add  to  that 
another  $700,000  from  external  sources,  wo  arc  still  meeting  less 
ithan  half  the  need  for  equipment  There  is  one  particular  p6}nt 
about  that  funding  that  concerns  me  particularly,  the  fact  that  17 
or  18  percent  of  that  was  generated  frdm  student  laboi*atory  fees. 
•  We  are  now*  talking  about  student  laboratory  fees  for  chemistry, 
physics,  biological  sciences,  in  the  aroa  of  $30  a  course.  We  are  as- 
suming that  if  we  continye  at  that  pace  we  are  going  to  price 
people  out  of  taking  the  science  courses  simply  because  of  the  labo- 
ratory foes; 

If  I  may  t^e  just  a  couple  of  more  moments,  I  would  like  to 
relate  to  you  one  particular  illustration  of  the  problem  of  funding 
the  scientific  equipment.    •  ^ 

In  1880,  the  university  began  a  long  tradition  of  excellence  in 
teaching  in  the  field  of  chemistry.  Dr.  Francis  Venable  conae  to  the 
University  of  North  Carolina  in  1880.  Two  of  his  early  students 
proved  to  be  great  benefactoris  to  the  university,  William  Rand 
Keenan,  Jr.,  and  John  Motley  Moorehead.  After  a  long  and  distin- 
guished career  in,  teaching  in  chemistry.  Dr.  Venable  became  presi- 
dent of  the  university,  and  in '1925,  when  a  new  chemistry  building 
.was  completed,  it  was  dedicated  in  his  honor.  Fifty-eight  years 
later  we  are  still  teaching  basic  chemistry  in  Venable  Hall. 

After  the  centennial  of  Dr.  Venable's  appearance  on  the  Chapel 
Hill  campus,  the  State  legislature  in  1981  appropriated  nearly  $8 
million  to  build  a  new  modem  facility  for  the  teaching  of  under-, 
graduate  chemistry.  By  the  time  the  bids  had  been  received  on  that 
in  the  fall  of  1982,  we  were  a  million  dollars  short,  primarily  in  the 
area  of  instructional  equipment.  The  university  faced  two  chpides— 
either  build  a  shell  for  the  building  and  wait  to  equip  the  laborato- 
ries, or  reduce  the  scope  of  the  project.  After  reaching  the  conclu- 
sion that  we  weren't  going  to  get  anothermillion  dollars  out  of  the 
State  legislature,  and  we  would  not  be  likely  to  get  a  grant  for  in- 
structional equipment  of  that  magnitude  anywhere  in  the  near 
future,  we  reluctantly  made  the  decision  to  cut  out  one  floor  of  the 
building,  including  a  third  of  the  freshmen  labs,  and  a  fourth  of  the 
sophomore  chemistry  labs.  The  building  was  not  designed  for  ex- 
pansion to  start  with;  it  was  simply  a  replacement  for  those  facili- 
ties. So  netoly  60  years  after  Dr.  Venable  worked  at  placing  that 
building  in  operation  in  1925,  we  still  are  not  able  to  replace?  that 
with  a  modem  facility.  '  . 

I  am  aware  of  your  broad  range  -  of  public  needs  before  us  m  a 
time  of  iniBufficient  funds,  and  I  would  not  suggest  that  one  can  di- 
rectly tranfiflSfe  Si  investment  in  scientific  equipment  into  reduced 
imemployment,- 1  would  hate  to  try  to  calculate  the  transfer  coeffi- 
cient, if  you  would,  to  make  thiat  translation.  But  I  dotl^nk  it  can 
be  reasonably  argued  that  unless  we  invest  in  scienfijRc^uipihent 
as  well  4a  the  other  factors  of  scientific  education,  we  are^  likely  to 
impede  our  economic  progress  and  the  generation  of  a  larger  pool 
of  emplojonent.  ,  ./t^:^??^* 

Thank  you,  sir.  ^--^^-y^^^^^  ■       '  ■ 

[Prepared  statement  of  David  Moreau  follows:] 
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PftKrAKci)  Statkmrnt  or  David  H.  Mohkau,  Achno  1)ran»  Coujcob  or  Aktci  ano 

^  SCIENCIS,  UNIVKRAJTY  or  NOHTII  CaROUNA,  CllAPCL  Um. 

.  Mr.  Oiairtnai),  momberB  of  the  8ubcoinmittoo»  lot  mo  Uiko  thia  occttfli9ii  to  thank 
you  for  thia  oppprttinity  to  fociia  your  attention  for  a  fow  niinut4>i»  on  ono  particular 
uflpect  of  BcloticQ  educotion  in  the  US,  natnolv  the  poor  atato  .of  our  stock  5f  eciontif- 
ic  equipment  in  inatitutions  of  higher  education. 

The  i^neral  problem  of  the  declining  health  of  ncience  o<lucation  in  America  hna 
been  eloquently  iiddrcsaed  by  others  on  thCs  panel  and  by  other  witneeees  appearing 
before  thia  Committee.  Some  of  the  problem  ia  Unique  to  higher  education;  some  of 
it  is  (jlearly  linked  to  problems  of  science  education  in  the  elementary  and  second- 
ary achooia.  As  a  teacner  ftod  adminiatrator  in  a  state  uniVeraity  with  significant 
investmenta  in  science  education,  I  am  confronted  with  the  problem  almost  daily  in 
ternru^  of  Balurioa,  equipment,  buildings,  and  curriculum.  Ab  a  parent  of  two  children, 
in  the  public  schools  and  vice-president  of  a  local  FfSA,  I  am  confronted  with  it  as 
a  community  problem.'Tiowever,  in  the  few  minutes  I  have  here  I  would  like  to 
share  with  you  some  particular  problems  of  funding  needs  for  scientific  equipment. 
Tlie  problem  is  a  national  problem,  but  I  will  draw  Bpon  our  recent  experiences  in 
North  Carolina,  particularly  our  experiences  at  the  University  of  North  Carolina  at 
Chapel  HUl.         .  , 

With  the  recognition  that  North  Carolina  shared  the  nation's  problem  in  science 
education,  and  particularly  the  problem  of  worn-out  and  obeolete  equipment,  the 
Cfoneral  AdminiBtratjon  of  the  tJNC  system  waa  successful  in  securing  a  special 
stato  appropriation  of  $600,000  per  yea^  for  scientific  eouipment  over  each  of  the 
post  four  years  for  its  two  flagship  resexirch  univeraitios,  NC  State  and  UNC-Chapel 
Hill.  The  legialature  did  what  it  could;  but  it  knew  that  that  appropnation  would 
barely  begin  to  address  the  problem.  Therefore,  at  the  request  of  a  Legialative  Re- 
search Cqinmiasion  the  North  Carolina  Board  of  Science  and  Technology  undertook 
a  study  in  September  1982  to  aasesa  the  status  of  scientific  equipment  in  higher, 
education  (see  attachment  D.  The  study  produced  on  analysis  based  upon  an  item-' 
by-item  survey  of  374  departments  in  all  institutions  of  higher  education  in  the 
state.  Results  of  that  study  indicated  an  initial  cost  of  $85  million  for  the  existing 
inventory  in  the  16-member  UNC  l^ystem.  To  meet  only  the  five  highest  priority 
items  in  each  of  174  departments  in  only  11  of  those  institutions  would  require  an 
expenditure  of  $23  .million.  Filling  all  the  needs  would  require  an  expenditure  of 
over  $50  million.  Hiat  study  also  indicated  that  the  average  age  of  an  item" of  equip- 
ment in  the  inventory  is  8.3  years,  implying  an  average  replacement  rate  of  12  per- 
cent a  year.  Over  11  percent  of  the  stock  located  in  the  engineering  disciplines  is 
over  20  years  old.  If  we  account  for  the  effects  of  inflation,  the  estimated  annual 
replacement  cost  for  that  stock  of  equipment  is  in  the  ^cinity  of  $20  million  per 
year.  That  level  of  funding  is  clearly  beyond  the  state's  resources. 

As  a  result  of  a  speciail  study  of  engineering  and  science  education  by  a  distin- 
guished ncmel  ^  outside  consultants,  the  UNC  Board  of  Governors  put  a  special  re- 
quest before  the  current  l^islature  for  a  one-time  expenditure  of  $5.5  nullion  for 
^  scientiflc  equipment  over  a  two  year  period  in  four  institutions  having  the  greatest 
problems  tsee  attachment  ID.  l^owever,  in  these  days  of  revenue  shortfalls  the  fate 
of  that  special  request  is  in  doubt.  Last  week  the  Governor  stated  that  the  only  item 
in  the  expansion  hudget  that  could  b^»r^mmended  for  funding  at  this  time  is  the 
lifting  of  a  year-long  freeze  on  salaries  of  state  employees,  inclu£ng  faculty. 

I  cai^  bring  the  cmalysis  a  little  (pldiscfr  to  my  own  domain.  In  a  study  by  the  Col- 
lege of 'Arts  and  Sciences  at  UNC-C^ped  Hill  of  scientiflc  equipment,  undertaken 
in  support  of  the  study  by  the  Boaid  of  Science  and,  Technology,  we  made  a  survey 
of  the  inventory  and  needs  for  scientiflc  equipment  for  all  items  costing  over  $1000. 
The  total  ptunchase.  price  of  that  inventory  was  approximately  $11  million  (see  at- 
tachment to).  Approximately  half  of  the  value  of  that  inventory  was  purchased 
with  non-state  Tunds,  mostly  from  fedei^y-fimded  research  projects.  Replacement 
cost  for  the  inventory  was  estimated  at  $1^.4  million,  indicating  that  the  average  - 
cost  of  items  in  the  myei»tory  had  increased  by  54  i)er<!ifent-  since  the  time  of  pur- 
chase. Annual  dei^redation  rate^  for  the  inventory  were  estimated  to  be  15.8  per- 
cent, resulting  in  "  an  annual  replacement  neei' of  $2.6  million.  New  equipment 
needed  to  upgrade  laboratories  to  reasonable  standards  were  estimiate^  to  cost  $870 
thousand  over  each  of  the  next  flve  years.  The  total  of  needs  for  upgrading  and  re- 
placement comes  to  $3.5  million  per  yeai^in  one  division  of  a  large  research  uni- 
versity. 

Funding  from  state*  sources  to  meet  needs  in  all  departments  in'  tjib  College,  not 
just  the  science  departments,  has  avera«;ed  $705,000 ^r  yiiax  over  each  of  the  last 
five  years,  and  during  the  1981-82  academic  year  17  percent  of  those  funds- came 
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from  «tudont  laboratory  foe*.  That  rato  of  ftinding  k  only  20  percent  of  the  o«timat- 
od  need.  '      '    i  J  •  , 

If  I  may  tak«  Juat  a  bit  moro  of  your  tinio  I  would  like  tO'givo  you  a  particular 
illuntration  of  tho  problem  of  fUnding  ociontiflc  e(iuipmont.  Under  tho^oodorahip  Of 
Dfv  FJroncia  Venablo  in  1B80  the  Univer^Bity  betran  a  long  hUtofy  of  oxcellonco  in 
t^Michmg  and  .roeearch  in  tho  Hold  of  chemiatry Dr.  Venable  later  became  preaident 
of  the  univ^raity,  and  in  1925  tho  now  chemiatry  building  yfos  dedicated  in  hia 
h<Aior  Fifty-olght  yeara  later  we  are  atill  teaching  hoaic  clj^emiatry  in  that  building. 
In  the  Icilal^ture  approved  a  $7.7  million  capital  improvement  project  to  re- 
place that  building  and  Ita'^ntenta  with  a  how  modem' ittcUity.  However,  by  tho 
lime  bida  were  received  in  the  fall  of  1982,  inflation  in  tho  coet  of  laboratoiy  equip-^ 
ment'  left  ua  with  a  shortfall  of  fl.l  million.  The  optlona  were  to  construct  a  eheir 
and  equip  only  a  few  of  the  laba  ^  to  reduce  the  scope  of  the  project.  After  reaching 
the  concfuaion  thatj  an  additional  state  appropriation  or  a  grant  to  fund  equipment 
needa  wob  not  a  likely  proep^t,  the  decision  was  made  to  eliminate  one  floor  of  the 
building  including  one  third  of  the  freshman  labs  and  one  fourth  of  the  sophomore 
labs.  ThuiB,  alter  nearly  sixty,  years  the  University  hoa  been  unable  to  iUlly  rejlacp  , 
the  facilitiea  in  Veoable  Hall.  V  r  ^^""^  ' 

As  an  academic  administrator  and  a  public  official  serving  on  the  boaitdi'bfCipcal. 
utility,  I  am^poinfiiUyi  aware  of  a  broad  array  of  public  needs  in  o  time  ofliwuffi- 
cient  financial  reeourdeo.  But  I  am  also  aware  of  a  fundamental  change  that  la  oc- 
curring in  American  industry  and  related  employment  opportunities.  Our  economic 
'  future,  both  at  the  state  and  national  levels,  la  strongly  related  to  scientific  and 
technofoai<^  odvoncea.  I  do  not  suggest  that  investments  in  scientific  equipment 
can  be  directly  t;ranBlated  into  reduced  imemployment,  but  it  can  be  re^nably  . 
argued  that  failures  to  inveat  in  scientific  equipment^  as  well  as  pther  factors  of  sci* 
ence  education,  can  impede  our  economic  growth. 

\  ATTACHME^Pn  ^ 

State  OF  NoBTH  Carolina, 

OmCK  OF  THE  GOVERNOB, 

Raleigh,  N.C,  December  10, 1982. 

Hon  Lim>N  B.  Ramsey, 
Hon.  W.  Craig  Lawing, 
Cochainnen;  Legislative  Research  Commisaion,  North  Carolina  General  Assembly, 
Raleigh, 

Dear  Senator  Lawing  and  Representative  IUmsey:  The  North  Carolina  Bo^ 
of  Science  and  Technology  herein  submits  its  initial  report  to  the  Le£[iBlative  Ke- 
^j^aearch  Commission  on  the  status  of  scientific  and  technical  ec^uipment  in  the  insti-  '> 
^utions  of  higher  education  in  the  state,  lids  is  in  accord  with  the  agreement  set 
forth  in  your  letter  September  15,  1982  directing  the  Boaid  to  create  an  inventory 
and  analysik  of  scientinc  in  cooperation  with  the  LRC  Study  Committee  on  College 
Science  Equipmisnt. 

As  requested,  the  Board  is  providing  you  with  the  following  material:     "  s 

1.  A  summary  of  the  HndingB  of  the  Board.  J  -j^^ 

2.  A  compUation  of  3-5  priority  equipment  needs  of  @eh  department  in  the  re-  [ 
spondiiig  institutions. 

3.  Ajci  invfimtory  of  equipment  items,  by  department,  from  the  responding  institu- 
tions.       /  -  .  "TV^ 

4.  An  inventory  of  eauipment  by  item  from  each  of  the  responding  institutions. 

The  matericd  coUectea  and  presented  to  you  is  an  important  first  step  in  an  analy- 
sis of  me  statues  of  scientific  and  technical  equipment  at  the  institutions.  It  enables 
yoW  to  Jaxamine,  in  a  comprehensive  manner,  the  quantit:^  and  quality  of  the  equip- 
ment within  individual  institutions  and  departments,^  within  certain  geographical 

.^regioils,  and  statewide.  '  * 

It  must  be  noted  that  certain  qualifications  are  necessary  before  any  final  conclu- 
sions can  be  drawn  from  examining  the  data.  The  data  are  useful  for  determining 
where  certain  shortages  exist,  and  what  types  of  equipment  are  needed  to  UMrade 
the  level  of  teaching  or  research  at  some  institutions.  However,  because  the  re- v 
sponse  to  the  stu^y  was  not  100  percent,  and  because  institutions  did  not  indicate 
the  degree  of  seventy  of  their  equipment  needs,  the  data  do  not  represent  a  com- 
plete picture  as  to  why  cetrtain  situations'  exist.  The  Board,  therefore,  will  bontinue 
Its  examination  of  the  equipment  isisue  in  cooperation  with  the  dollies  and  univer- 
sities which  participated  in  the  survey  in  order  to  develop  a  comprehensive  analysis 
of  the  iasue  and  identify  potential  solutions  to  the  problem.  We  anticipate  an  opppr^ 
tunity  to  work  with  memDors.and  staff  of  the  General  Assembly  in  determining  ap- 
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prol^riate  steps  to  increase^the  quantity  and  upgrade  the  quality  of  equipment  in  the 
institutions.  /  * 

The  data  do  reveal  some  significant  findings  which  should  be  highlighted,  and 
vMch  merit  your  particular  attention:  ^ 

1.  Meeting  just  the  three  to  five  highest  priority  equipment  needs  of  the  374  re- 
sponding departments  at  all  levels  (public  and  private  colleges  and  universities  as 
well  as  the  community  colleges)  would  require  more  than  $35  million.  In  the  UNO 
system  alone  (eleven  responding^  institutions,  137  responding  departments),  meeting 
no  more  than  5  of  the  hi^est  priority  needs  per  depajntment  would  require  in  excess 
of  $23  million.  The  185  depariiments  in  53  ree^nding  community  colleges  have 
equipment  needs  (3-5  priori^  items)  which  require  more  thati  $6.7  million.  It  must 
be  noted  that  this  represents  only  a  fraction  of  the  priority  needs  of  the  institutions. 
Meeting  all  of  their  equipment  needs  at  a  reasonable  level  would  require  millions  of 
additional  dollars. 

2.  Very  few  of  the  high  priority  equipment  items  are  currently  on  order,  moist 
likely  due  to  inadequate  funds  to  purchase  new  scientific  equipment  For  example, 
only  about  2  percent  of  the  h|gh  priority  items  needed  by  uie  community  colleges 
are  on  order,,  according  to  the  survey.  If  this  situation  is  not  altered — that  is  if  Uie 
institutions  are  unable  to  obtain  new  equipment  to  upgrade  their  laboratories — the 
.quality  of  research  and  education  at  North  Carolina's  coll^^  and  universities  will 
be  adversely  affected  .  • 

8.  The  mean  age  of  all  scientific  and  technical  equipment  in  the  institutions  sur- 
veyed is  8.3  years.  This  is  1.3  years  higher  than  the  average  age  of  equipment  at  16 
public  and  private  research  universities  nationwide  surveyed  by  the  National  Sci-^ 
ence  Foundatio'n.  Significantly,  the  mean  age  of  equipment  at  UNCChapel  Hill, 

'  Duke,  and  N.C.  State  University— three  of  the  state  s  premier  research  institu* 
tions — is  8.8  years.  This  indicates  that,  in  the  aggregate.  North  Carolina'ct  promi- 
nent research  institutions  may  be  facing  increasedobeolesence  with  their  equipment 
to  a  greater  degree'than  similar  insti^tions  across  the  country.  If.  the  state  is  to 
piAintiiin  pre-eminence  in  scientific  and  technological  advance,  it  must  develop  suit- 
able methods  for  making  state-of-the-art  equipment  and  facilities  accessible  to  its 

^  education  and  research  institutions. 

4.  The  data  indicate  that  the  greatest  percentage  of  items  of  equipment  were  less 
than  five  years  old  (40  percent  of  all  equipment).  However,  94  percent  of  that  equip- 
ment cost  less  than  $5,000.  Less  than  1  percent  of  all  equipment  less  than  five  years 
old  cost  greater  than  $50,000.  (Note — 51  mrcent  of  all  equipment  costing  greater 
than  $50,000  is  less  than  5  years  of  age).  While  colleges  and  universities  frequently 
purchase  new  equipment,  they  appear  to  be  unable  to  make  frequent  purchases  of 
the  more  expensive  equipment  items.  Laboratories  which  rely  heavily  on  smaller, 
less  expensive  items  may  not,,  therefore,  be  facing  obsolescence  to  the  same  degree 
as  laboratories  which  re<iuire  the  more  expensive,  more  sophisticated  items. 

5.  Hie  engineering  disciplines  indicated  that  approximately  II  percent  of  their 
equipment  is  more  man  20  years  of  age,  which  is  a  much  h^her  percentage  than 
the  other  disciplines.  The  mean  age  of  equipment -in  the  engineering  disciplines  ia 
also  highest  among  all  the  disciplines.  \ 

6.  As  might  be  anticipated,  nearly  85  percent  of  all  eouipment  items  are  located 
in  institutions  in  the  Northwestern  Piedmont  and  the  Northeastern  Piedmont.  A 
number  of  factors  contribute  to  the  large  concentration  of  equipment  items  in  these 
regions,  all  of  which  should  be  taken  into  account  in  any  analysis.  The  Board  ui^ 
caution  in  reaching  any  conclusions  based  on  these  data. 

7.  For  all  institutions,'  the  purchase  of  new  equipment  was  rated  higher  priority 
than  the  maintenance  of  existing  equipment.  More  than  half  of  the  departments  of 
public  institutions,  it  should  be  noted,  rated  purchase  and  maintenance  of  equal  pri- 
ority. On  the  whole,  while  institutions  indicated  that  the  maintenance  of  existing 
equipment  was  a  serious  ongoing  problem,  an  even  greater  priority  was  placed  on 
the  purchases  of  new  e(}uipment 

8.  Many  institutions  mdicated  a  willingness  to  sell,  share,  or  donate  some  of  their 
equipment.  Most  institutions  indicated  that  certain  conditions  would  have  to  be  met 
in  onier  for  such  transactions  to  be  satisfactory.  For  example,  institutions  indicated 
that  their,  own  staff  and  students  must  have  first  priority  on  the  equipment,  and 
that  Uiere  must  be  assurances  that  the  shared  equipment  would  be  used  hy  properly 
trained  personnel.  Any  maintenance  problems  that  arise  while  the  equipment  is 
being  shared  would  have  to  be  promptly  repaired  at  the  user's  expense,  and  any 
materials  and  supplies  usedi^would  have  to  be  paid  for  by  the  user.  Donated  equip- 
ment would  have  to  be  picked  up  by  the  receiving  party,  and  all  donated  equipment 
being  received  would  have  to  be  functional. 


20-201  O— 83  25 


•       '  ^  378 

A  problem  facing  Institutions  of  higher  education  in  North  Carolina  and  throuj^- 
out  &»  United  States  is  chronological  and  technologicid  obeolesence  of  scientafic 
equipment  used  in  teaching  and^r  research.  Chronological  obeolesence  is  related  to 
age  and  ¥rear,  vbile  technological  obsplescenCe  is  related  to  the  state-of-the^  of 
i£e  equipment  Chronological  obsolescence  can  occur  .when  parts  are  no  longer 
available,  when  cost  of  repair  becomes  prohibitive,  or  when  the  frequency  of  repair 
becomes  unacceptablv  hi^  A  point  will  eventually'be  reached  where  it  is  no  longer 
worthwile  to  rw^  the  piece  of  equipment  ^  -    r  ^  -  * 

l^cbnological  (rf)eoleecence  is  more  difficult  to  define.  Estimates  of  the  age  at 
which  point  technological  :obsolescence  occurs  range  from  6  to  10  years.  Technolog- 
cal  obsolescence  can  occur  when  equipment  is  developed  that  has  p^t^^VjenaUyity 
and/or  speed  of  operations.  Some  newly  developed  mstrumenta  have  anlO,00(>-fold 
increase  m5)eed  and  a  100-fold  increase  in  senmtivi^  of  measurement  over  BunOar^ 
instruments  produced  10  years  ago.  Not  all  instruments,  however,  have  had  such  a 
dramatic  increase  in  sensitivity  and  speed  of  measurements,  althoutjh  this  is  the 
general  trend  in  scientific  equipment  development  Increased  sensitivity  and  speed 
of  measurement  produce  more  accurate  resiuts  from  a  smaller  sample  m  a  shorter 
time  period  as  compared  to  results  produced  using  equipment  &-10  years  old.  The 
older  equipment,  therefore,  can  be  considered  as  technologically  obsolete.  . 

The  problem  faced  by  the  North  Carolina  institutions  is  a  lack  of  access  ta  the 
most  recently  developed  equipment  Technolc^cal  innovation  has  resulted  m  a 
much  greater  variety  of  eqmpment  today  than  was  available  even  5  years  aro.  This 
equipment  is  essential  to  stateK»f-the^  research.  The  absence  of  this  lype  of  emup^ 
ment  may  force  researchers  to  produce  data  of  marginal  value.  Some  area^  of  re- 
search, such  as  surface  chemistry,  are  not  pursued  in  many  institutions  because  the 
instrumentation  required  is  not  available  at  these  campuses. 

It  is  therefore  clear  that  many  of  North  Carolina's  institutions  possess  eqmpment 
which  may  properly  be  labeled  obsolete— by  either  of,  the  above  classifications.  Th| 
data  indicate  that  foilure  to  take  appropriate  steps  toward  increasing  the  aa»s8  of 
the  state's  institutions  to  more  and  bettor  quality  equipment  wiU  result  m  further 
eracerfoation  of  the  equipment  problem.  The  dato  in  this  report  provide  a  j^pP*!^ 
hensive  contour  "map  of  the  status  of  scientific  equipment  in  the  stote,  and  should 
serve  as  a  point  of  r^erence  in>  fully  analyzing  the  equipment  problem. 

The  Board  of  Science  and  Technology  will  continue  its  study  of  the  eqmpment 
needs  of  the  stoto's  institutions  of  hi^er  education.  The  Board  vrould  appredato  an 
opportunity  to  pursue  this  effort  in  cooperation  with  the  General  Assembly.  A-great 
deal  more  anamiB  will'be  remdred  to  fiiUy  xmderstand  the  nature  of  the  problem 
and  the  types  ctt  solutions  which  might  be  recommended.  The  Board  will  move  ngor- 
^oualy  during  the  next  several  months  to  continue  this  effort,  and  will  do  so  m  co- 
njunction viitti  offidals  representing  those  institutions  partidpating  in  this  stody.  We 
would  be  pleased  to  prepare  for  you,  at  a  later,  date,  and  in  cooperation  with  ypmr 
stafifo^  a  more  comprehensive  analysis  as  well  as  a  set  of  recommendations  for  ad-^ 
dressing  this  issue.  ^  .  . 

We  are  grateful  for  the  opportunity  to  wor^^with  you  on  this  unportant  effort 
Sincerely,  ■  , 

,     ,  QUENTIN\W.  LiNDSET, 

'  Executive  Director, 

North  Carolina  Board  of  Science  and  Technology. 


COILBQB  OF  AbTB  AND  SciKNCES,  UWVKBSmr  O?  NOBTH  CAEOLINA  AT  CHAPRL  HoL 
BCSStmnC  BQUIPMENT:  INVENTOBT  and  NBIEDS;  KOVEBfBSa  1982 
(Prepandb7DttvidH.MbrMti,AaBociat8Dettn) 

The  purpose  of  this  document  is  to  report  the  inventory  of  scientific  equipment  in 
the'Cou^  of  Arts  and  Sciences  and  to  estimate  annual  finding  necessary  to  mam- 
tain  our  Wboratoriee  at  a  reasoncJ)le  level  of  scientific  capability.  The  document  was 
prepared  in  response  to  a  request  from  the  Legislative  Research  Commission  toan^ 
mitted  thnnu^  the  President  of  the  University.  Estimates  reported  here  are  based 
on  two  surv^  of  departments  in  the  College.  The  first  was  iSUertaken  in  Fe^- 
ary,  1982  in  which  departments  were  requested  to  inventory  all  significant  scientific 
equipment  ^costing  over  $1,000  per  item.  That  survey  listed  over  1,500  individual 
items.  The  secmd  was  haa&d  on  the  form  supplied  by  UNCs  General  Admrnistia- 
tion  entitied,  "Equipment  Profile:  Sophisticated  Scientific  Equipment  Ota^™t 
form  all  departments  vrere  requested  to  list  individual  items  costing  over  $10,000. 
Those  forms  were  submitted  to  General  Administration  on  April  9, 1982. 
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A  suminaiV  And  analyBiB  of  thoee  results  are  shown  in  the  attached  table.  The 
initiaf  cost  fot  aU  sigxiMcant  items  costing  over  $1,000  is  approximately  $10.6  mil- 
^Ofi  while  the\inventorv  items  costing  over  $10,000.  is  $5.8  million,  ^us,  approxi- 
mately half  of  the  value  of  the  'inventory  is  in  items  costing  between  imOO  to 
$10,000.    ;    \  \  . 

In  the  first  survey  we  asked  departments  to  indicate  how  much  of  their  eqcdp' 
'ment  was  purchased  with  state  funds  and  how  much  with  non-state  funds.  With 
that  information  we  estimate  that  appproxiniiately  on^half  was  purchased  with 
state  funds;  '   .\  ^     '  ;  ' 

Of  course  thoele  items  cannot  be  replaced  at  their  initial  purchase  price.  Inflation 
has  increased  the  average  price  of  an  item  by  54  percent  since  its  time  of  purchase, 
resulting  in  anesiimated  1982  replacement  post  or  $16.4  million.  ^        >^  '  . 

Our  annual  eouipment  needs  consist  of  two  parts^  First,  there  is  a  need  to  replace 
worn 'out  and  ODsq^^te  equipment  now  in  the  inventory.  The  second  part  of  thiat 
'  heed  is  to  a6qUire  new^kinds  of  equipment,  items  that  we  have  been  tmable  to  piir-  J 
chase  in  thd  past       ti^  products  whidi  ar^  becoming  available  on  the  market  for  ^ 
the  first  time.     '  V       .  - 

Depreciation  rates  on  scienti£ic  eqmpment  vary  from.  Qeld  to  field,  dei>ending  on 
the  rate  of  technological  innd^tion.  The  estimated  range  for  the  College  is  10  to  20 
percent;  the  average  rate,  weighted  hy  the  value  in  each  department  is  approxi- 
mately 16  percent  Thus,  at  present  prices,  we  estimate  a  replacement  cost  of  $2.6 ' 
million  per  year.  New  product  hiaeds  are  estimated  at  approximatelv  $900,000  a  year 
over  the  next  five  years.  The  result  is  an  estimated  annual  need  of^.5  million.  ' 

It  ia  unlikely  that  under  presen^ederal  research  funding  that  we  will  be  able  to 
mflintnin  a  non-Stato  share  of  equipment  cost  of  over  50  percent,^  but  if  that  share 
could*  be  maintained,  our  needs  nom  state  ftmds  would  be  approximately  $1.75  mil- 
lion per  yearr  That  figure  is  not  unreasonable.  With  thespecial  allocations  for  scien- 
tific equipment  and  instructional  equipment  over  the  past  two  years,  totaling  less 
than  $600,000  per  year,  we  have  been  able  to  afddress  only  the  most  pressing  needs. 
Much  of  that  money  has  gone  to  replace  basic  equipment  that  is  jmore  than  10  years 
old,  some  20-80  years  old.  The  scientific^uipment  mon^  has  been  used  in  most 
cases  to  match  federal  grant  money,  thereby  multiplying  its  effect  on  departments. 

ATTACHMENT  II 

1983-85  Budget  Request^Board  of  Governors  of  The  University  of  North  Carolina 

PABT  1,  UKrVEBSrnr  operations— expansions  and  OfPROVEBCENTB 

Research  and  Teachutg  in  EngineeriTig  and  Science,  Schedule  of  Priortities — Current 

Operations 

Line  5— 1983-84:  $4,059,022;  1984-84:  $4,059,652. 

The  request  on  Line  5  is  Tor  funds  needed  to  correct  deficiencies  and  to  provide  for 
needed  expansions  and  improvements  in  programs  in  engineering  and  in  some  relat- 
ed programs  in  science  in  four  consitituent  institutions:  North  Carolina  Agricultural 
and  Technical  State  University,  North  Carolina  State  University  at  Raleigh,  The 
University  of  North  Carolina  at  Chapel  Hill,  and  The  Universi^  of  North  Carolina 
at  Charlotte.  The  request  continues  and  broadens  in  scope  a  vAajor  effort  to  improve 
programs  in  engineering  and  the  sciences  that  was  b^^  by  the  Board  of  Governors 
m  1979  withcthe  high  prio^ty  requests  for  equipment  for  the  engineering  an4  sci- 
ence laboratories  at  these  four  institutions.  The  importance  of  strengthening  and  ex- 
panding programs  of  teaching^d  research  in  the  sciences  and  in  engineering  has 
been  a  national  as  well  a  State  Concern  for  some  time.  A  recent  editorial  m  Sci- 
ence (August  27,  1982)  cites  North  Carolina's  efforts  as  a  model,  and  notes  thl^  im- 
portance of  ^the  relationship  between  education  and  research  in  these  disciplines^and 
the  econonuc  development'  of  the  State.  ,  .  \ 

This  request  also  responds  directlv  to  the  findinjgB  and  recommendations  ot  a 
panel  of.  consultants  in  a  special  stuoy  of  engineering  education  made  for  the  Uni- 
vendty  during^  1981-82.  There  are  three  schools  of  engineering  in  The  UniversHy. 
The  largest  is  at  North  Carolina  State  University  at  Raleigh,.which  offers  11  bam- 
laureate  programs,  nine  master's,  and  eight  doctoral  programs.  North  Carolina  A  & 
T  State  University  offers  five  programs  at  the  baccalaureate  level  and  three  mas- 
ter's programs,  and  additional  needed  programs  at  both  levels  are  being  plann^  for 
the  immediate  'future.  The  University  of  North  Carolina  at  Charlotte  offers  three 
baccalaureate  Hegree  pfogi^ams  and  one  master's  program  in  its  College  of  Engineer^ 
ing.  Ea^  of  these  tmree  Engineering  schools  has  its  distinctive  minion,  and  th^  ^ 


also  have  in  common  with  on  another  and  wmi  engineering  flchools  across  ^ 
nation  some  serious  problems.  There  are,  in  admtion,  specially  programs  at  the 
master's  and  doctoral  level  in  environmental  sciences  and  enyneering  and  m  bio- 
medical engineering  at  the  University  of  North  Carolina  at  Chapel  Hill.  The  only 
doctoral  program  in  the  University  in  computer  science  is  also  at  this  institution, 
and  probkms  in  that  discipline  are  very  similar  to  tl^oee  in  engineering.  All  of  these 
programs,  and  the  related  graduate  program  in  the  phroical,  bioliaical.  and  math- 
ematical scieftcee  at  North  (5arolina  State  University  at  Raleigh  and  at  The  Umver- 
mty  of  North  Carolina  at  Chapel  Hill  are  of  great  importance  to  the  success  of  the 
^Micxoelectrtimcs  Cepter  of  North  Carolina  and  the  entire  course  of  the  future  eco- 
nomic development  of  Uie  State.  .  • 
'  Undergraduate  enrollments  in  engineering  have  ^rown  tremendously,  while  the 
output  ofPh.D.8  has  fallen,  and  the  schools  are  finding  it  difficult  to  attract  and  to 
retain  faculty  members.  Technology  and  inflation  have  combined  to  create  an  addi- 
tional set  of  mfioor  problems  both  for  the  en^eering  schools  and  the  science  labora- 
tories, ^luipment  m  the  research  and  teaching  laboratories  is  rapidly  becoming  ob- 
solete in  comparison  to  the  research  and  development  equipment  in  prrmte  indus- 
try, and  the  educational  programs  are  feeling  serious  adverse  effects.  The  nanel  of 
engineering  consultants,  after  visiting  the  three  schools,  strongly  recommended  that 
laboratory  equipment  be,  improved  and  that  addiUonal  resources  be  made  available 
for  maintenance  ofinstructional  and  tesearch  equipment  v  *  ,    tt  ' 
The  high  costs  of  engineering  education,  and  the  difficult  problems  that  the  Uni- 
versity faces  in  this  area,  have  contributed  to  a  decision  by  the  Board  not  to  estab- 
liidi  any  additional  engineering  schools.  Doctoral  study  and  advanced  research  in  en- 
gineering will  continue  to  be  concentrated  at  North  Carolina  State  Umversity,  and 
engineering  clearly  must  be  made  an  area  of  higher  priority  in  the  overall  utiliza- 
tion of  resources  by  the  institution.  It  is  also  important  that  the  work  of  the  three 
engineering  schools  proceed  in  coordination  with  one  another.  Some  research  sup- 
port, for  example,  is  a  critical  element  ih  faculty  retention  in  all  the  schools  ^d 
mnds  fpr  cooperative  research  and  trauiing  projects  are  therefore  requested  Re- 
search piofessorshipe  for  ITie  University  of  North  Carolina,  at  Charlotte  and  North 
Carolina  A  &  T  State  University  will  enable  these  institutions  to  provide  released 
time  to  members  of  their  engineering  faculty  to  pursue  research  activities,  in  coop- 
erative arrangements  with  North  Carolina  State  University.  Similarry,  as  recom- 
mended by  the  engineering  study,  there  is  a  need  for  the  schools  to  work  together  in 
continuing  education  programs  for  the  benefit  of  the  ehgineering  profession  and  of 
industry  across  the  State  and  efforts  are  imderway  to  expand  cooperation  m  this 
area.                                                                       .           .  .  .  . 

The  problem  of  faculty  salaries  is  not  addressed  in  this  Lme,  but  it  is  a  crucial 
one  espeipially  m  engineering  and  in  such  disciplines  as  computer  saence.  Newbao- 
calaureate  graduates  in  engineering,  for  example,  currently  are  receiving  offers 
from  industoy  for  starting  salaries  comparable  to  the  beginning  salaries  bemg  of- 
fered to  new  faculty  with  the  Ph.D.  Substantially  mreater  salary  resources  for  the, 
iostitutions,  and  greater  support  for  faculty  research  and  teaching  are  necessary  if 
there  is  to  be  a  solution  to  the  increasing  difficulty  many  eMineering  depctftmenta 
have  in  competing  for  both  junior  and  senior  faculty.  Each  ofthe  three  engm^ring 
schools  is  seeking  greater  help  from  industry  through  endowment  and  other  funds 
to  assist  in  resolving  the  salary  problem,  and  the  future  of  engineering  education  in 
North  Carolina  will  depend  in  part  on  the  support  provided  for  faculty  salan^  and  • 
research  by  the  mcoor  industrial  emplpyfers  of  graduates  of  the  engineering  schools. 
To  address  another  important  recommendation  from  the  engineering  panel,  it  iri 
proposed  here  that  two  Distinguished- Professorships  in  Engineering  be  established 
at'  North  Carolina  State  Universi^  in  198M5  from  State  funds,  to  assist  the  school 
in  its  efforts  to  attract  outstanding  researchers  to  the  campus  and  help  to  build  the 
supportive  em^nment  that  draws  promising  faculty  and  students. 
.  Doctoral  study  in  engineering  ana  in  certain  critical saentific  disaplineasuch  as 
computer  science  is  a&other  area  of  need  that  is  addressed  in  this  request  The  need 
to  increase  the  production  of  doctorates  in  all  of  the  en^eering  disciplmes  and  m 
the  natural  sciences  is  an  urgent  requirement  Competitive  doctoral  study  fellow- 
ships fbr  U.S.  citizens  are  of  particular  importance  to  the  success  of  this,  endeavor, 
andfunds  are  requested  on  behalf  of  each  of  the  msior  research  universities  for  this 
purpose.  ^  ' 

f^-  '  ;  .-r  /   1983-g4  1984-&5 
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.Engberinglaboratoiyequ^   -  -     ^50.000  $550,000 
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Ujoratofy  equipment  malntenanw.^.....^.       «        $50,000  $50,000 

Englnecfing  faaity  research  support   ........    .    50,000  50,000 

Total  .  ;  — ;  — .  „  650,000  650,000 


Koftf)  Carofina  State  University  at  Raleigh:  ... 

biglneertng  teaching  laboratories  equ^)niCTt    900,000  900,000 

Bi^neering  research  equipment  .      500,000  500,000 

'  Laboratory  equipment  maintenance     100,000  100,000 

Distingulsiwl  profcssorsh^  in  School  d  Engineering  (2)   149,022  149,652 

Doctoral  fellowships  in  engineering   .  150,000  150,000 

Total  ,   —    „   1,799,022  1,799,652 

The  University  of  North  Carolina  at  Chapel  Hilb  , 

Sdenca  laboratory  equipment   800,000  800,000 

Laboratory  e^ipment  maintenance.........     60,000  60,000 

Doctoral  fellowships  in  sciences     150,000  150,000 

Total  '..   1,010,000  1,010,000 


Engineering  laboratory  equipment   ^   500,000,  -600,000 

Laboratory  equipment  maintenance....   ..:.,„.   50,000  50,000 

,  Engineering  faculty  research  support  1    50,000  50,000 

Total.....    .1   $600,000  $S00,()00 
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Mr.  Simon.  Thank  you  very  much  for  your  testimony. 
Dean  E.  Walter  LeFevre,  dean  of  engineering,  University  of  Ar- 
kansas. 

STATEMENT  OF  E.  WALTER  LeFEVBE,  DEAN  OF  ENGINEERING, 
r  UNIVERSITY  OF  ARKANSAS 

Mr.  LeFevre.  Thank  you,  Mr.  Chairman.,  I  am  here  representing 
the  National  Society  of  Professional  Engineers  as  well  as  the  Uni- 
versitjr  of  Arkansas,  and  keeping  with  my  constituents,  my  wife,, 
who  is  a  remedial  elementary  teacher,  and  my  son-in-law,  who  is  a 
junior  high  math  teacher.  That  takes  care  of  my  constituents,  and 
now  I  will  proceed  with  my  statement.  [Laughter.] 

You  and  the  committee  £ire  to  be  commended  for  your  efforts  to 
address  this  very  pressing  problem,  that  of  inadequate  math  and 
science  education. 'The  National  Society  of  Professional  Engineers 
shares  these  concerns  fully.  We  are  concerned  about  two  groups  of 
people,  however — those  who  will  use  technology  and  those  who 
must  lead  technology. 

Those  who  will  use  the  technology  need  to  have  a  great  familiar- 
ity with  m^th  and  science.  Those  who  dre  to  leiad  technology,  the 
engineer!?,  must  have  a  superior  training  in  math  and  science.  Al- 
though most  of  my  remarks  will  be  on  part  B,  the  postsecondary 
provisions,  I  would  like  to  make  some  brief  remarks,  however, 
;  about  part  A. 

Too  much  of  the  State  higher  education  budgets  are  spent  on  re^-^ 
>  medial  course  work  during  the  first  year  of  college.  Basic  math,  sci- 
ence, and  communication  skilly,  your  foreign  languages,  must  Be 
developed  at  the  local  school  level  and  then  enhanced  during  Qft" 
,4^e.  The  way  we  are  doing  it  now,  where  we're  having  to  do  so 
much  remediation,  is  simply  economically  unsound. 

In  the  past,,  private  industry  has  limited  its  involvement  with  the 
education  community  primarily  at  the  postsedondary  levels.  As 
teclmology  gains  significance,  the  demand  for  a  technically  trained 
labor  force  is  growing  dramatically. 

Now,  NSPE,  the  National  Society  of  Professional  Engineers,  be- 
lieyes  that  precollege  education  should  primarily  be  a  local  govern- 
ment responsibility.  We  do,  however,  encourage  private  sector  ini- 
tiatives. ' 

As  an  example,  microcomputer  manufacturers  have  determined 
that  hands-on  interaction  with  elementary  and  secondary  students 
is  a  wise  investment  for  them.  There  are  many  examples  of  private 
industry-public  school  programs  in  computer  literaqr  for  both  stu- 
dents afid  teachers.  The  primary  difficulty  lies  in  the  enormous 
magnitude 'of  this  and  the  resource  limitations. 

I  would  like,  however,  tb  talk  to  one  of  the  ways  that-^  Nation- 
al Society  of  Professional  Engineers  is  mieeting  this  r^onsibility. 
In  coi^'unction  with  the  National  Council  of  Teachers  of  Mathemat- 
ics and  the  CNA  .Insurance  (Companies,  we  are  sponsoring  a  pro- 
gram called  MatHcounts.  The  purposes  of  Mathcounts  are  to  ele- 
vate the  prestige  of  mat^hematips  achievement  among  ^udents,  to 
increase  awareness  of  tl^importance  of  mathematics,  and  to  gen- 
erate improvement  in  curricula.  This  is  at  the  junior  high  level. 
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The  National  Society  of  Professional  Engineers,  particiUarly 
those  of  us  in  education,  feel  that  the  seventh  and  eighthgrade 
mathematics  problem  is  very  severe,  and  we  are  not  going  to  wait\^ 
for  the  Federal  Goverfmient,  sir;  we  are  going  ahead.  We^ould  ap- 
preciate your  cooperation,  of  course,  and  those  Federal  agencies, 
but  it  is  too  serious  to  wait  any  longer  on  it.    '    ^  / 

Mathcounts  is  just  one  of  the  new  partnerships  that  are  being 
forged  in  resiwnse  to  the  widespread  consensus,  that/cooperation 
hetween  government,  education,  and  industry  is  esseni^ial  to  tins 
problem.  It  simply  will  not  work  for  the  Federal  Government  to  do 
it  all,  because  at  some  point  the  Federal  Government  must  remove 
its  fimds  and  then  the  program  ceases.  ' 

We  feel  not  only  should  the  Federal  Government  form  partner- 
ships with  these  outside  communities,  such  as  industry  and  educa-, 
tion,  but  with  each  other.  The  National  Science  Foundation  and 
the  Department  of  Education  should  work  very  closely  together. 
Both  of  them  have4mportant  and  complementary  roles. 

I  would  like  nowto  address  part  B,  the  postsecondaiy  education 
provisions.  Section  621,^ncemiiig  attracting  students  to  the  teach- . 
ing  provision,  is  a  veiy^ble  one.  I  appreciate  and  support  the 
aims  of  this  program,  but  I  hope  you  will  consider  alternative  vehi- 
cles to  accomplish  the  goals,  such  as  those  proposed  in  the  earlier 
jpanel;  from  my  colleagues  in  the  higher  education  comniunity, 
which  W9uld  provide  direct  grants  to  colleges  and  universities  for 
precoUege  teaching  training  programs.  , 

In  section  622,  I  strongly  etidorse  the  provisions  of  this  section. 
"  But  I  would  request  that  you  add  more  specificity  to  the  purpos^ 
of  th6  grants.  Engineering  should  be  explicitly  included  v?ith  math ' 
and  science  improvement,  and  I  also  urge  you  to  add  a  requirement 
for  majtching  non-Federal  funds.  I  know  this  is  no€  in  keeping  with 
what  you,have  heard  from  my  colleagues  in  higher  education,  but  I 
feel?  the  partnership  aspect  is  extremely  important,  that  it  mmt  be 
tiro  Federal  Government,  the  local  government,  and  industry  m- 
volvement,  as  well  as  associations  such  as  ours.  ,  ' 

•  Section  625  is  one  that  is  extremely  important,  the  ope  on  equip- 
ment. I  have  submitted  fof -the  record  a  copy  of  our  recent  study, 
"Engineering  Education  Problems:  The  Laboratory  Equipment . 
Factor/'  which  addresses  the  extent  of  obsolete  instructional  labo- 
ratories and  facilities  in  our  engineering  schools.  This  was  done 
solely  by  the  National  Society  of  Professional  EJrigineers.  It  shows 
that  the  cost  of  modernizing  just  the  engineering  labs  to  take  care 
'  of  the  1981  enrollmentB  is  about  $2.2  billion.  It  would  be  unwise  for 
the  Federal  Government  to  put  $2.2  billion  in.  It  is  a  partnership 
effort.  We  are  more  concerned  about  the  quality  of  our  instruction 
and  the  quality  of  our  pi^oduct  than  we  are  of  the  quantity,. 

I  commend  the  committee  for  their  efforts  and  interest  in  this 
particular  area.  I  feel  like^atching  is  very  essential..We  do  recog- 
nize the  responsibility  of  the  Federal  Government  to  insure  that  all 
students  have  equal  access  to  quality  education,  and  this  has  been 
a  goal  of  the  Departnient  of  Education  for  all  of  its  life.  We  ap- 
plaud them  for  the  job  they  are  doing  and  support  the  efforts  of 
this  bill  to  extend  thifl" principle  to  theiissues  that  are  being  ad- 
dressed today. 
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We  feel  that  cost-ehared  programs  are  the  most  effective  to  solve 
these  problems  of  math>  science,  and  engineering  education. 
Thank  you,  sir. 

.  [Prepared  stat&ient  of  Walter  LeFeyre  and  attachments  follow:]^ 
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Pbxparxd  Statemobnt  ow  thk  National  SoorxT  or  PsonsaiONAL  Enoinxkbs 

Mr.  Chairman,  Members  of  the  Committee,  I  appreciate  having  the 
opportunity  to  coinment  this  morning  on  H.R.  30.        name  is  E.  Walter 
LeFevre,  and  I  am  "here  representing  the  Rational  Society  of  Professional 
Engineers  as  a  Vice  President  of  that  organization  and  chairman  of  the 
Professional  Engineers  in  Education  division..  The  National  Society  of 
Professional  Engineers  (NSPE)  represents  80,000  members  nationwide,  ^ 
including  engineers  In  government^  private  practice,  industry  and 
, construction,  as  well  as  in  education.    The  Professional  Engineers  in 
Education  division  inc}^es  3»000  professor?  and  deans  from  all  engineer- 
ing disciplines,. 
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*.  ."   I  am  also  representlng-the  University  of  Arkansas,  where  I  am  the 
Dean  of  Engineering.,  The  University  of  Arkansas  is  the  land-grant 

.  institution  with  five  major  campuses.    The  College  of  Engineering  is 
located  at* Fayetteville  with  2,300  engineering  and  engineering-related 
students.    However,  outreach  activities  to  the  75  counties  and  370 

•  public  school  systems  are  a  priority  matter  iii  the  economic  and  tech- 
nological health  of  the  state. 

Mr.  Chairman,  you  and  the  committee  are  to  "be  commended  for  your 
'efforts  to  address  one  of  our  nation's  most  pressing  problems,  that  of 
inadequate  math  and  science  .education.    I  share  youj;  concerns  fully,  and 
^  wo\ild  encourage  you  to  include  engineering  education  as  an  explicit 
component  of  both  the  problems  you  describe  and  the  solutions  you  ^ 
propose.    While  certainly  it  is  imperative  that  the -future  users  o'f 
technology,  those  young  people  nat  preparing  for  technical  careers,  have 
greater  math,  science  and  technical  familiarity,  it  is  equally  essential 
that  those  students  who  are  prepar ing • f or  .technical  careers  have  superior 
skills.    It  is  this  group  of  stixients,  the  engineering  students,  who  will 
be  developing  thei-technology  upon  which  our  nation's'  eccaiomi(*  vitality 
and  continued  international  competitiveness  will  depelid.    Thus  I  urge 
you,  Mr.  Chairman,  and  the  Coiiinittee,  to  focus  on  bo1?h  the  future  leaders, 
as  well  as  the.  users,  of  technology  in  this  session  of  Congress.* 

Though  I  will  "focus       remarks  .on  Part  B,  the^ost secondary  provl- 
sions  of  H.R.  30,  I  would  like  to  make  brief  remarks  supporting  your 
efforts  to  improve  elementary  and  secondary  math  and  science  education. 

\  ..    ..      _  , 
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Too  much  of  the  state  higher  education  budget  is  spent  an  reioetfial 
coursework  during  the  first  year  in  college.    Basic  math,  science,  and 

.r 

cooanunication  sldlls  must  be  developed  at  the  local  school  lelrel  and 
then  enhanced  during  college.    To  do  otherwise  is  economically  unsound." 

In  the  past,  private  industry ^has  limited  its  involvement  with  the 

*  education  community  to  providing  assistance  to  colleges  and  universities. 
As  technology  gains  significance' in  all  sectors  of  oior  society,  the  de-'^-^ 

*  mand  for  a  technically  trained  labor  force  is  growing  dramatically.  Yet, 
**as  you  ]mow,  our  young  people  are » shockingly  illiterate  in  both-math/;  ■ 

and  science.    Business  leaders  aroxmd  the- country  are  becoming  increasingly 
concerned  about  the  quality  of  elementary  and  secondary  educaticn^  While 
NSPE  believes  pre college  education  should  primarily  he  a  local  government 
responsibility,  we  encourage  private  sector  initiatives. 

Micro-computer  manufacturers  have  determined  that  hands-oji  interaction 
with  elementary  and  secondary  sttidents  is  a  wise  investment.    There  are  • 
examples  of  private  industry-public  school  programs 'in  computer  literacy 
for  students  and  teachers  alike..   The  primary  difficulty  lies  in  the 
enoimoua  magnitude  of  the  situation  and  ^resource  liniltations . 

»  ■ 

I  think  everyone  here  today  agrees  that  the  issues  we  ai'e  discussing 
are  multif aceted,  and  warrant  a  multifacted  solution.    We  all  recognize  » 
the  lio  one  group  or  piece  of  legislation  con  solve  the. plethora  of  pro- 
blema  we  face.  .All  of  us  have  important  roles  to  play.    I  would  like  to 
share  with  you  one  of  the  ways  NSpE      inceting  this  responsibility.  .  NSPE  " 
has  committed  itself  to  a  cooperati^^e  project  for  our  ifayidn's  Junior  high 
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school  mathematics  "^udents  th^t  wo-.feel  I9  particularly  appropriate. 
The- project,  M/ITHCOUNTS,  Involves  a  partn^ship  "between:  NSPE  end  the  ^ 
Cl^fif'Insurance'Coiiipahies,  who  currently  have  contributed  $100, CXX).  *  With 
the  -  cooper  at  icn  of .  btKer  ma  j  or  oy^anlzat  ions ,  .we  are  spons  oring  and 
developing- a  nationwide,  math  contest  for  seventh  and  eighth  graders, 

to  he  launched  in  Septeniber  4g83.    The  purposes  of  MA.THCOUNTS  are  to  . 
elevate  the  prestige  of  mathematics  achievement  among  students,  to  ^ 
increase  awareness  of  the  importance;- of  mathematics,  and  to  generate 
improvement  Jn  curricula.    I  have  s\ibnitted  detailed  information  for 

.  ■  ;  '  ■    :  .  ■  ■   ■         ■■'  ^■ 

the  recoi'd,  and,. will  "be  happy  to  answer  any  questions. 

MATHCOUNTS  is' Just  one  of  maiiy  new  jpartnerships  that  are,  being 
forged  in  response  to  the  widespread  consensus,  hoth  in  Washington  and 
around  the. -oountiy,  that  cooperations  between  government,  education,  and 
industry  is, essential.    But  while  coooferences,  articles  and  even  new  ^ 
associations  recognize  the  heed  for  external  government  cooperation,. 
'  little  attention  has  fallen  on  Internal  Federal  activity.  ,  NSPEThelieVes 
that  government  agencies  should, not  only  form  partnerships  with  outside 
communities*  b\xt  also  with  each  other,     ■  ■ 

;  Mr.  Chairman,:  the  Department  of  Education  and  the  National  Science 

Foundation  both  have  important  and  complementary  roles  to  pliy;  Just  as 
the  education  and  the  engineering  communities  do.    I  urge  you  to  consider 
the  iinportance  of  hoth  agencies  to  successf\xl  upgrading  of  math,  science, 

and  enginejerlng  education. 

■ '  .         ■  ■  '   ■  '  ■  .  ' 

I  will  now  turn  my  attention  t'b  Part  B  of  H'.R.  30,  the  Postsecondary 
assistance  provisions.  *  ■    •  ^ 


O 


97 


390 


5'- 


Sec.  621.       Ifr.  Chairioan,  while  we  agree  that  scanethlng  must  be  done 
to  attract  more,  stiidents  to  the  teaching  profession,  I  am  concerned  that 
creating  a  new  scholarship  program  such  as  that  described  in  Sec.  621 
le  not  the  most  efficient  use  or  limited  federal  resources.    As  the 
committee  knows,  the  federal  government  has  a  long  and  successful  history/ 
of  providing  financial  assistance  for  postsecondary  education,  yet 
todays  s  climate  of  fiscal  austerity  there  Is  great  pressui^e  to  decrease 
federal  expenditures  under  these  programs/  Establishing  another  finan- 
clal  aid  program  would,  I  Tear,  divert  limited  funds  from  these  xnost 

;  .   .  ■  .   •  \-  '  (  •  ■  ■  ' 

worthwhile  programs.    Further,  other  targeted  scholarship  programs  to  , 

■     ■'  ■'   ^  ■■  / 

meet  special  needs  erlst.    For  eocample,  the  NSPE  Educational  Foundation 

awarded  $354,000  to  13A  high  school  seniors  for  engineering  study  during 

the  1982-83  academic  "yejar.    We  encourage  other  professional  societies 

and.  industries  to  set  xtp  similar  programs  directed  to^ their  Interests. 

The  limited  amount  of  scholarship  that  could  be  provided  mder  section 

621  will  not  have  a  substantial  Impact  on  current'  shortages  of  teachers 

but  will  require  a  siibstantlal  amomt  of.  administration.    I  appreciate  and 

support  the  aims  of  this  program,  but  hope  you  will  consider  alternative 

vehicles  to  accomplish  your  goals,  such  as  those  proposed  by  ny  collegues 

in  the  higher  education  conmnmity  whlc^  would  provide  direct  grants  to 

colleges  and  universities  for  precollege  teaching  training  programs-  * 

Sec.  622.     Mr.  Chairman,  I  certainly  endorse  the  provisions  of  this 
section.    I. would  suggest  that  .you  add  pore  specificity  with  respect  fo 
the  purposes  of  the  grants.  ^^Engineering  should  be  eaplicltly  included 
with  math  and  science  improvement,  and  I' also  urge  you  to  add  a  require- 
ment for  matching  non-Federal  funds.    Since  activities  funded  jmder  this 

' '       .  .  ■. .  ^    •  ■ 

.  ■      /  ■ 

-•/..*•  ■  .  ' 
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iaectlon  relate  to  the  ij^eds  of  industry,  matching  grants  are  parti cialarly 
appropriate.  ■ 

Sec.  623.        NSPE  supports  the  concept  of  summer  institxites . 

Sec.  624..  KSPE  encourages  the  investigation  of  effective  methods  of  " 
instruction,  and  .endorses  oversight^ by  the  National  Institute  of  Education. 

Sec.  625.        Mr.  Chairman',  the.  problems  you  address  here  are  of  critical 
importance  to  the  engineering  profession.  •  I  have  submitted  for  the  re- 
cord a  copy  of  our  recent  st\]dy  Engineering  Education  Problems;    The  Labora- 
tory  Eqiilproent  Factor,  which  documents  the  extent  of  obsolete  instructional- 
laboratories  and  facilities  in  our  engineering  schools.    According  to  the 
study  for  laboratory  equipment  over  the  decade  1971-1981  should  have^been  ' 
$580,900.    Actual  annual  eatpenditures  averaged  only  $152,600  per  year 
for  the  decade/  The  cost  of^ modernizing  Just  engineering  labs  to  accomodate 
1981  enrollments  is  $2,195,417,000.-^  We  cannot  afford  to  let:  our  labs  become 
even  further  antiquated.    NSPE  is  more  concerned  about  the  quality,  not 
quantity)  of  tomorrow's  engineers.  .  ^, 

I  commend  you,  Mp.  Chairman,  and  the  CoHmdttee  for  your"  Interest  in 
this  important  area.    From      experience,  requiring,  a  2/3  non-Federal 
matching  contribution  is  an  appropriate  response  to 'the  necessity  for 
shared  re sponsibillty-*  ■  However,  we  strongly  believe  that  in  programs 
directly  related  to  science,  technology  and  engineering  activities,  the 
proven,  expertise  of  the  National  Science  Foundation  in  these  areas  should 
be  utilized.    Rather  than  placing  the  programs  with  DoEd,  as  In  H.R.  30,  ^  ^ 
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J. urge  you  to'iiflie  the,.Natlarial  Science  Foundation  for  these  purposes.  < 
Participants  in  the  programs  would  greatiybeneflf  from  association  ' 
with'  -the  expert. re&eei'ch  community  of  N§F.    Further,  NSF  has  a  long 
standing  history  of  involvement  with  taslc  research  and  Is  familiar 
with  "l&itters  of  laboratory  equipment.    NSF  also  worlcs  closely  with  the 
"technology  related.  Industries  that  yrlll  he  called  upon  to  participate 
ii\  tbG  program*    It  s^ems  clear  that  NSF  Is  the  appropriate  agency  to 
administer  technical  programs.  \  \ 

That  Is-not  to  say  that  the  Department  of, Education  does  not  have  a 
vital  role.    As  I  said' hef ore j  hoth  agencies  are  essential  and  conpllmen- 
tary  In  the  contrlhutlons  they  can  make  in  solving  theise  problems. 'In 
particular,  the  Department  of  Education  should  continue. to^;proyide  abase 
level  of  on-going  support  to  maintain  and  improve,  the  quality  of  education 
in  our  primary  and  secondary  schopl  classrooms.    We  also  recognize  the  loi^g 
standing  and  important  responsibility  of  the  Federal  government  to  insure 
■that  all  students  have  equal  access  to  quality  education.    The  Department 
of  Education  is  to  be  applauded  for  the  fine  Job  it  has  done  in  this  re- 
gard, and  we  sxipport  your  efforts,  Mr.  Chairman,  'to  extend  this  principle 
to  the  Issues  we.  are  dddresslng  today.    This  is  especially  . relevant  since 
not  all  schools  have  access  to  sufficient  non-Federal  resources  needed  to 
participate  in  programs  that  require  cost-sharing.   While  we  believe  co^t- 
shared  progran&  are  most  essential  to  solve  the  problems  of  math,  science 
and  engineering  education,  broad-based  programs  at  the  primary  and  secondary 
school  levels  are  necessary  as  well. 

The  Department  of  -  Education  Is^  the  appropriate  agency  to  administer 
those  programs.^  '  - 

Thank  you  very  much,  Mr.  Chairman,  for  the  opportunity  to  testify 
here  today.    I  will  pleased  to  answer  toy  questions.  ^ 
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Wllnlngtoii  Delaware  News,  November  '22,  <982; 


up  an  answer 


Op9 


WHAT  UESi  BEHIND.  Japan's  remark- 
able industrial  and  commercial 
accomplishments?  That  question 
has  be«h  baffling  American  business  people, 
and  tbey  have  come  up  with  all  kinds  of 
answers.  Among  the  more  frequently  heard 
are  things  like  loyalty  (o  one's  employer; 
employers*  paternalism  for  their  employees; 
scrupulous  attention  to  detail  in  the  manufac- 
turing process;  a  work  ethic 

Now  comes  the  latest  study  of  the  Japanese 
industrial  system,  this  one  do^ie  by  William 
Preund.  chief  economist  for  the  N.  Y.  Stocic 
Exchange.  Mr.  Freund  found  that  the  "single 
most  important  factor"  in  Japan's  high  produc- 
tivity lies  in  the  high  quality  of  priniary  and 
secondary  education.  Anyone  familiar  with  the 
amount  of  time  and  effort  Japanese  children 
are  expected  to  devote  tp  their  studies  (in 
school  and  at  home)  and  to  the  careful  n^anner 
in  which  many  Japanese  parents  supervise 
their  children's  studies  will  not  be  surprised  by 
Mr.  Freund's  conclusion.^ 

If  American  businessnien  concur  that  a  well- 
educated  work  force  can  be  a  crucial  factor  in 
improving  productivity  in'today's  technologi- 
cally advanced  work  places  that  often  include 
computers,  robotics  and  other  sophisticated 
production  aids,  what  can  —  and  will  they  do 
to  improve  the  depressed  American  educa- 
tional system? 

Education  Secretary  T.  H.  Bell  has  one  good 
answer  in  mind  for  an  area  that  is  most  fear- 
fully neglected  nationally:  Promote  instruction 
in  mathematics  by  qualified  mathematics 
teachers.  The  secretary  has  sent  up  trral  bal- 
loons about  federal  funding  for  summer  insti- 
tutes to  train  teachers  in  the  fields  of 
mathematics  and  science —  currently  the  two 
fields  suffi^ring  from  the  most  significant 
shortages.  Secretary  Bell  believes  that  the  nec- 
essary funds  for  this  purpose  can  be  shifted 
from  a  projected  $500  million  savings  achieved 
by  lower  interest  rates  in 'the  Guaranteed  Stu- 
dent Loan  program. " 
Congress  will  have  to  authoriie  this  shift  of 


resources,  but  it  ts  bard  to  imagine  that  it 
..would^ot  since  there  are  already  several  bills 
dealing  with  the  need^to  upgrade  mathematics 
and  Kience  instruction  before  Congress.  But 
the  task  of  overcoming  the  current  shortage  of, 
qualified  math  and  science  teachers  should  not 
fall  completely  on  the  public  sector,  N.  Y. 
Stock  Exchange  Chairman  William  M  Batten 
saya  that  the  purpose  of  the  Freund  study  was 
"to  raise  the  awareness  oC  American  business  ' 
leaders  of  their  stake  in  improving  primary 
and  secondary  education.* 

It'has  been  customary  for  industry  to  ber 
.  involved  in  the  promotion  of  university  educa- 
tion in  those  fields,  but  traditionally  it  has  - 
hJld  little  to  do  with  primary  ind  secondary  ' 
education.  But  that's  where  the  need  begins,  ' 
and  that's  where  American  education  requires 
strengthening. 

Business  people  can  work  with  educators  to 
help  them  develop  appropriate  curriculums; 
companies  can  "jdopT  a  school  and  send  their 
personnel  in  to  tutor  students,  hold  workshops 
for  teachers;  teachers  can  be  hired* for  mean* 
Ingf  ul  simmer  Jobs  that  enable  them  to  enlarge 
their  experience  in  the  field  they, 'are  teach-  - 
ing.  Business  can  also  urge  Congress  to  adopt 
^  legislation  helpful  to  education.  9 

In  Delaware,  significant  cooperative  pro^ 
Jects  between  business  and  the  schools  ar«^ 
in  place.  They  include_Junior  Achievement, 
support  for  Instruction  in  economics,  the  Jobs 
for  Delaware  Graduates  programs,  and  more. 

But  in  the  specific  areas  of  science  knd  math 
'more  needs  to  be  done,  both  to  attract  qualified 
teachers  (right  now,  for  instance,  in^o  the  third 
month  of  the  school  year  there  are  a  couple  of 
openings  for  math  teachers)  and  to  ensure  that 
the  cuiTiculum  is  appropriate  for  the  1980s  and 
beyond. 

:  Delawareindustryhasbeengenerousinlend* 
ing  its  talents  to  aid  the  economic  development 
in  the  state;  now  it  should  turn  its  attention  to 
.  the  underpinnings  of  the  economy the  educa* 
tion  of  those  who  ar^  expected  to  keep  the 
economy  humming. 
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Washington  Post,  August  8,  1982 


Raise  Academic  Standards^ 
Virff^nianAsks  Governors 


ByDtnB«b 
rwittffvnur 


AFTON,  OUa..  Auf.  S^Warning 
that  dedtioni  made  in  junior  high 
Khool  can  affect  whether  •  student 
It  4iitJ>-  to  graduate  from  college, 
ViTfinb'i  Moctary  of  education 
today  celled  for  political  lunport  for 
rigorous  educational  atendarde  to 
end  15  years  of  "academic  uncertab* 
ty*  in  the  United  Sutet. 

Appearing  at  the  annual  meeting 
of  the  National  Governors  Aaaoda* 
tion,  John  T.  Cttteen  VJ  said  high 
ichool  students  now  tend  to  avoid 
rigorous  mathematics  and  adence 
courses  and,  without  understanding 
the  ramifications  of  auch  an  ap- 
proach, are  thus  detarmii^ing  what 
collages,  if  any.  will  admit  them  and 
their  eventual  chances  of  graduating 
froo  college.  . 

Castcen  was  part  of  a  panel  dis* 
cusaion  on  education  for  a  nigh  tech* 
nology  society.  The  grouD  aadressed 
the  powing  technological  challenge 
from  Japan  and  other  nations  and 
said  that  the  United  Sutes  must  im- 
prove the  technological  skills  of  ita 
citizens  to  compete  successfully  in  it 
world  economy  increasingly  domi* 
nated  by  elactnnics  and  computers. 

Other  panelista  warned  of  the 
growing  diviaioo  among  those  in  the 
United  Sutes  who  are  technological' 
iy  proficient  and  thoaa  who  ar«  not 
The  number  of  high  school  atudents 
taking  advai^ced  placement'  tcata  in 
math  and  Kience  doubled  during  the 
197(K  for  example,  while  overall  test 
scores  for  etjdents  in  thoee  subjects 
were  declining. 

'The  danger  b  a  aodety  of  two 
cultures*  aaid  Edward  E.  David  Jr.. 


praaideat  <^  Euon  Research  and 
kngineeripg  Co. 

Casteen  said  that  studenta  who 
complete  the  moat  rigorous  curric- 
ulum in  high  school  are  aa  well  pre* 
ptred  as  any  atodenta  in  the  world 
today  aad  ptMtiy  better  eiiuipped 
than  their  predecctfoiB. 

But  that  aocounta  for  only  about  8  , 
percent  of  all  students,  be  said,  add- 
ing, *Aiter  that,  it  drops  off  rapidly.' 

Casteen.  who  pnviousbr  aeived  as 
dean  of  undefgraduateadmiiaions  at 
the  University  of  Virginia,  aaid  itu* 
denta  who  do  not  teke  introductory 
algebra  In  tha  eighth  grade  virtually 
preclude  their  Emission  to  the  bet- 
ter colleges  in  their  region.  About 
four-fifths  of  all  students  do  not 
elect  to  take  beglnriing  algebra  in  the 
eighth  pada,  he  aaid. 

Tboee  who  fail  to  take  introduc- 
tory algebra  1^  tha  end  of  the  ninth 
pada  have  put  themselves  on  a 
track  that  makes  it  less  likely  they 
will  paduate  from  college,  e\xn  if 
tbw  enroll  in  an  algebra  course  after 
high  adMoI,  Castcen  said. 
.Ha  also  aaid  it  is  increasingly  dif- 
ficult to  And  teadwrs  for  math  and 
science  oouraet,  in  part  because  op- 
portunities in  private  industry  are 
mora  attractive. 

Casteen  blamed  these  problems  in 
part  on  16  yaah  of  "academic  uncer- 
tainty about  schooling  *  adding  that 
during  that  period  fads  "replaced 
. academic  rigor"  and  there  wu  a 
rapid  Vm  of  ,  academic  uiiity  in  uni* 
vntities. 

*We  have  seen  the  assertion . .  . 
that  math  and  adence  are  opposed 
to  the  liberal  arte,*  be  aaid.  That  is 
not  eorrect  Math  and  science  are 


cantral  to:tha  libartl  arte.  Only  in 
tha  lait  15  yeata  bam  we  come  to 
the  cottduskm  that  atudenU  can 
diooee  to  be  competant  in  math  and 
■dence  or  in  Engliah  [but  not  in 
bothl.*- 

Castcen  called  for  poUtical  aup- 
port  for  simpUr  standarda  of  accred- 
itation' that  focui  on  performance 
rather  thin  "numbers  of  laboratorie> 
awl  doors."  He  aaid  etandsrd^ 
ahouM  be.eateblished  that  rar;;j(l. 
fxoellanca  rather  than  "inertia." 

Baaic  education  in  thb  country  is  ^ 
not  the  problem,  Ctateen  said  "Iliia 
is  not  an  appeal  to  go  back  to  ba- 
tics,"'  he  said.  "They  aren't  good 
enoMgh."  Instead  he  called  for  sup- 
port for  ichool  cuiriculuraa.  In  junior 
high  acbool  that  help  students  buCi 
up  their  skills  in  increasingly  con- 
plez  areas.' 
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AmartcsD  tm  of  U|b  tcbool  it»- 
d«ots  DlMd  flnt  •moag  CMini  tram 
r  PAtkoi  ooosptchif  inliM  lid  bittr- 
MtioMl  Mttb«DAttGi  Otrmptod. 
Wbito  UMTt*!  no        aamw  «ty 

lobwuial  linravtniDtti  wyiti 
jeit9  it  iwffibTf  of  uuuSiutkii  tecton< 
Outspokn  and  wtU-dooummsd  cxltl- 
dm  of  laiftiif  •ttett^Md  lov 
•liUtfvwMoti  put  ttM  ichoolB  iod 
tMChm  00  aottoo  tbat  oora  «mi  «t- 
ptctiad  of  tbi^  Mtnm  on  tb»  bttlc 

tkllU  boctiM  futdoMblt  Mtfn  at  dM 
wy  time  wtMD  now  rvMnfa  Intbo 
tittcfatAg  of  iwdtafi  wvtdDB  tad 
,^mfi^«rir«  mAdi  tt  powte  to 
taadb  moct  iffoctMy. 

RadlMortfy  of  tte  iaaDortanoi  of 
ilroiig  iMdmUpi  M  to  ttw  appoint- 
BMQt  of  abto  iBpwtetwrtaott  tad 
wlBciptli.  Uuqr  tMcbm  wortod 
bite  at  tapwftag  ftoir  akm  by 
^antairtiif  rar  atttPdmna  in  aftai^ 


The  N^O  York  Tines,  Tuesday,  December  28,  1982 

Schools'  Improvement  Goes  Unrewarded 

^  lyPUPIlRKCillNOBR 

TBI  taidMan  of  tba  pobUc  aeteola*  aoadanlc 
•ddfWDS  have  flan  teaatfoaOy  Id  llO, Jbot , 
tte  piAlle  itni  thtaks  tba  piAUe  adxiols  an  falUof . 
Ite  yw  abaoi  to  tad  oynr  ««U  tera  ban  da  Kteoli' 
MC8aooaaaftdlBWviraldacadM.bmattteimtt^ 
»t>wr  tmmt  cattacto  te  Oaaadal  wyport  trwa  aP 
•oweH-lacal.ftataaBdPftderalv  ' 
lt«CBtt^.itWib«i'»dwi>>ladthrtr4Bn)n^^ 
ttaalaicUywifaadopaMdtbadoonitairaatarBanbM 
of  iraoM  aM  DtovM  ibaatB  aiqr  pmta  p«1od,i^ 

iSgwtytodBiw-rt^tetMliBaioattdlditoa-  ^  . 
c  Moorta«dk<My  tiwdiabumnMayobMntn^.  \. 
In  ncaot  yoan,  Im  tma  mMag^  •^"SfJ? 
toMte  tIMr  ttanduda  and  pfwdiint  tbat  aochfalf 
pcovamm  voold  tnm  akm  Biiw  pabttc  nivM  It 
SovanMratbatavantlKiatfitbaKteototBmi^ 
l»v«  kwttiiitr  aidi  of  tt»  ta^^ 
lldg.  Id  New  Yoili  Dty,  HoT  anmpla.  naoal  wtartty 
Sbmw  to  btt  adnola  hajdi^ 

iac«tly  mportid  a  ndoction  by  fioirtMjM^ 

^  '  bHalMfa  Hat  of  inJinaaaltt  pdna  to 
/to  i&  Daombar  (paoa  cf  tba  PU 

Dalta  Kappan,  i  Jouiml  of  education.  Hv  detcribet  tht 
im)'a  ii  a  period  of  "datp  deprtulon"  In  tbo  poopli'i 
faith  to  public  toatltutioDi,  but  bopea  tba  acbooU*  tm- 
pioved  perfbnnaaoa  will  rebuild  public  coefldence  In 

^'^i  BodgSdivon,  DOfir  a  tvlor  taUow  at  the  Initltuto  for 
BducatltfuU  LMdanhip.  WM  dlTDctorot  the  National  In- 
•tltuta  of  Educatioa  to  tbo  Ford  AdmlnUtratloo.  Bli  as-' 
aaaamcnt  of  tba  acbooli'  rocent  lucoeat  poima  to  tho  fol* 

(owtatlndlcatoia:    - 

f  SlBca  ino»  itudata'  rtadlni  tcoroa  have  ibowvd  dg- 
nmcant  tocmaoa  to  Atlanta.  Bottoo,  Chicago.  Bouiton. 
Mjjieabolla.  rfow  Orioaas.  Newark.  PhlladelphU.  Ntw 
Vgfcdty  and  ottMrptocoa^Otborn^ndardiiiadtoati  alto 
*  ilam  dMt  corratt  Mmantary  icfaool  chUdno  do  batter 
t*«*w  thrir  ooBDtarparta  wte  wtro  iiinllarly.tiatad  to 
1*80. 

fGapa  In  ptrfonnaace  betwett  bUcka  and  wblteo.  be- 
tween ftjraerty  lowarjuauavtag  pupUa  to  tbe  Soutbwwt 
and  tba  Saat  and  W«t  Coaata,  and  betwean  ntr«l  and 
nbanyounntan  have  narrowed  oooaldcr«bly. 

«Ia  1970.  only  98.000  high  Kbool  itudenu  took  td- 
vaaoad  t'rfw^*  taota  to  (bow  they  bad  oomplecod  col* 
1MB  Irnil  TTDTk:  taUn.tba  nninberhadisorttbandcM- 
bledtolM.000.  ■       .  _^  ^ 

9Pn]«t  Haadrtait.  Praridant  Jolinaan*a  affort  togtvo 
praadnol  dkUdreo  (Km  poor  booMa  tba  adocatlaDal  and 
pgycboMcal  adrantajiaa  raBtinely 
enjofidly  tnMdle^law  yoiia|^dii« 
iHtt  papdooad  flBaaaopthla  ^ea^^^a*  l^ba 
8fai  ytoadKtft  sra^p  it  Bowofb^b' 
y^fi?f  a0B^  and  a  cnnipirlaooirtch  a 
 pofoBD>Baaditait)  


•cM  taaSv  ototara,  iDBiqr  of  them 
origlMUr  aMdM  by  (  


itefWB  alfdfSoast  dSBtnooaa.  Bead* 
attttt  giaduataa  arito  are  now  b(gb 
aoBuoBionB  boom  cm  gieua 
lev^  falffiar  ta  leading  and  naib^ 
BEMtko.  Only  U  parant  of  tba  Band* 
Btait  gwnp^  to  datBBB  lor  alow 
laeraen*  oooipefad  wttb  9  pafoant  to 
Ibe  iwnHaertffait  greop.  Tba  18.000 
r  cbUd  taveaiad  to  Baarttfait,  Mr. 


mKA.  Paraota  and  coamaatty  toad;  . 
an  waieantimtad  en  tba  touau^emmt 
5  acfaool^dtadpUna  and  attanrtanra. 

jSil^^^TZMtattlc  ataadanb  aad 

W««ta1^  of  leoaatkB,  am  giving 
tbalratudlaaahtfwrpriarlty. 

lA  view  of  m±  maawirage 
pnsnn.  n«V  «t>aenm  an  die. 

oayed  otef  tba  .akm  and  cften  ^ 
EgSratpoBae  from  tbeptibUc.  and 
«eitlcaltf&  bom  sovenniaitt  ataU 
CSTtttba  ae£olt'  naada.  Tba 
^^Se£n7ttMny  tpadlle  Fodtral 

-^--^iha  ediiretlnn  of  dlaadm- 
ra,  «Bd  tba  aobnanton 
«rflaiB  tatto  tba  gnb-bag  ol 
)lDfieMoebtodcgra8ta.laaa«net 
oS^u  a  latraat  fram  aqoal 
tSty  but  aa  a  BBfW  tbraal  to  I  _ 

r^'iSSnafSutlM 
'ttTcrSo^^tS^ad 
and  adanaa  taaUtaia  aa  bMmaw  Bad 

et  Mfhtr  mlarlea.  Mr.  HodgMnagi 
aaea  bopa  to  a  ranawad  iBtaM  iBomi 

ZiSniI»uiUiiilan!i.ytQtli»Hiaw 

— "laid.  ^ 


tmm  art  andod  ud  iba 

SoMMoalartMft. 


403. 


896 


.  ..  .  THE  TIME  HAS  COME.reR  MAT^UNTS 


Chicago 


Sun-TlmeSi  Tuesday »  Dccdmbet  .28;  1962 

Math-science  crisis 


uMinployid 

.  Our  OTom^T^r  l^itm  Mm  la  eomputm, 
lobotto,  Mofwitloi  and  othw.h^ 
titfjinfi^^  fuldt  that  iMuir*  workira 
ti«lMd  is  ackooa  and  aathtautto- 

But  «bm  win  IhoM  mkm  ran* 
ftMiT  Tba  MtioQ*^  adioola  ait  IcteUy 
tmsriMnd  to  ffMi  Um  dmL 

fiSTcM-thifd  nC  tlM  mtioii'b  adKxa 
di«triets  iwtfit  <haii  poa  y^rf 
hkh  adioot  adiDoa  and  ooa  of  nath.  Ow 

»h9S»  A  JapaiiM  or  lUtf^ 

•luidwt  tdDBi  t«»o  to  thija  toiw  «W» 

mftth  and  adiooa  at  an  Anarkaa  ttudant 

At  tha  cm  of  ^,P«>Wf«J» 

afa'qr  ouiltfM  taachais.  Aoooffdlai  to  tha 
atioMd  Sciaiioa  Taadwa  AiK>d^^ 
•UtM  nay  tfcuy  ara  ihort  of  math  Uachm 
and  42  m  •hoft  of  phjrica  taa^«^ . 

Tha  mnm  uniT«nity.  aoooffdiflf 
^^•H/>it,  hit  ^only  four  atudantt  laam- 
laa  to  tatch  math  andaevan  mparing  to 
.  ny^K  m^^sm^  HoDA  of  tba  UtuvMitv  of 
a'a  WpOO  atudtiita  nu^ioM  in 


math  adncatloo  thia  yaar  and  only  ooa' 
mduatad  in  adanoa  adooatkm. 

And^wfay  wouM  any  adanoa^^tadant 
antar  hkh  achool  taaching  at  %  aOrtinf 
•alary  in  tba  tl5.000  tanga.  wban  privata 
ladi^ry  paya  aroiioid  f27.OO0?  Aa  maiiiy  aa 
26  paroant  of  tboaa  wIk>  now  tfach  adanoa 
or  Buth  plan  to  Jump  to  lnduttiy»  tba 
adano#  taadiart*  group  aayi. 

Tba  aokitloD  la  obvioua.  Etny.o^ 
Indistiy  paya  hWbar  aalariaa  to  amployaaa 
wboaa  akOk  ara  la  tba  paiitaat  damand; 
tba  piiUic  adioola  mutt,  tot.  Aoooidlnc  to 
tba  Wall  Stiaat  ioumal,  adtnea  and  math 
taoditfa  abaady iit  a  P«y  bopua  in  Houa- 
tfltL'OUaboma  and  Ridunood,  Va. 
/fbooa  altka  adrnfttadly  hava  waak  or 
nooaxiBtaat  taadkan  unlooa.  Unioaa  bava 
f dutfit  pay  dilfa^antialt  with  a  vtsgaanea, 
buttbiytf  aimply  bava  to  atop-  Tiwwa 
cannot  afford  to  raiaa  all  taadiar  aakriaa 
to  tba  kval  naoaatary  to  attract  and  kaap 
tba  ooaa  who  taadi  adanoa  and  math. 

But  tba  altamativa— paying  nodaat 
wana  to  all  taadmn-wilKattauia  that  tba 
natioo^nevar  will  bava  anoui^  adantincal* 
b  aUUad  workara  to  coopata  with  foraign 
todwtry.  Wa  oartainly  oan*t  afford  that 


a . .  end  Chicago's  dismal  example 


Wa  <ion*t  bava  to  look  fiar  for  an  axam- 
pla  of  tbit  oouatsy^  ^bring  fldbna  to  trahi 
sow  paopla  In  ^rif**^  and  mathttnatka. 

Thara  fcT  unf ornmata^y ,  tba  GHkago 
.  public  adiool  aystoca.  "  

It  baa  only  00a  phyaioa  taadiar  te  avanr 
two  Udi  adbooK  and  noat  of  tbtn  taaeh 
Bfaydfla  only  pwrt^tiina.  A  numbar  of 
SSoS SSa%nadMtitey.  phySa 
cmI  wdvancad  aawnb  aBafaly* 

Mnoea  8.  Vaadifvwt.  00a  of  tfaa  aur* 
vivhv  ChkMo  Ugh  adwal  acfanca  taadi* 
aaai  patuoaad  aoaaa  aound  lanadiaa  a  ftw 
aocntbaieo  to  a  FMonal  Viaw.  ^ 

Buaincaa  and  dfic  laadin  ahookl  praa- 
ania  tba  BdMol  Board  to  put  wan  la- 


aouitaa  faito  adaooa  and  math  taadiing. 
with  lOKto-data  iBOlboda.  And  paraota 
iboatl  p^  dilldiaD  to  pick  tbaaa  cQuraaa 
fiaataad  of  aaqr  owaa  ^  no  bonawork 

adbool  ayatam  doaaa*t  bava  analifiad 
taadiara. That  laaib  ua  baA  toOy  prg; 
km  wa  dbcotaad  abova:  tba  naad  to  ott^I 
ptarnhm  pay  to  taacbara  of  apadal  akffl 
and  training.  I 

la  tbaia  aqy  point  in  «?n  ««f*f^ 
tbb  to  a  taadiara  onion  wa^Ud  to  archaic. 

unaffoidabla  practioaa.  an  aadUf  intimi- 
datad  School  Board  and  a  auaror  who 
nftiata  to  tUnk  about  nozt  yaarb  bObT 
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THE  CNA  INSURANCE  COMPANIES 


TMo  CNA  Inspjrance  Companies,  headquartered  In  Chicago,  Is  one  of  the 
nation's  largest  Insurance  organizations.     It  provides  all-lines 
Insurance  coverage  for  Individuals,  businesses,  groups  and  associations 
in  50  states,  and  has  close  affiliations  with  Insurance  groups  In 
Great  Britain,  Switzerland,*  Japan,  Puerto  Rico  and  the  Caribbean. 

CNA  operates  through  its  home  office,  33  branches  and  more  than  70  other 
field  locations.    Although  comprised  of  several  companies,  CNA  is  a 
single  business  entity,  marketing  its  consumer-oriented  insurance  products 
through  independent  agents.  ^ 

CNA  Financial  Corporation,  with  more  than  $9  billion  in  assets,  is  the 
parent  company,  of  the  CNA  Insurance  Companies.    The  majority  of  CNA 
Financial  stock  Is  held  by  the  Loews  Corporation  headquartered  in  New 
York.     Subsidiaries  of  CNA  Financial  include  General  Finance  Corporation, 
American  Casualty,  CNA  Casualty  of  Puerto  Rico,  Continental  Assurance, 
Continental  Casualty,  Modern  America,  National  Fire  Insurance  Company 
of  Hartford,  Transportation  Insurance  and  Valley  Forge  Life  Insurance 
Company.  • 

CNA4 is  committed  to  meeting  the  entire  range  of  consumers*  Insurance 
needs  and  being  the  single  source  of  Insurance  for  an  ever-growing 
percentage  of  people.    In  its  achievement  of  these  goals  CNA  places 
importance  on  its  role  as  conununity  citizen  in  the  name  of  its  employees. 
Its  programs  have  expanded,  reflecting  the  company's  desire  to  respond 
positively  to  conmunity  needs. 

CNA  aids  minorities  by  funding  agencies  and  organizations  which  promote 
.legislative  equality  and  improve  housing,  school  and  other  city  and 
community  conditions. 

In  health  matters  CNA  funds  a  variety  of  public  programs  and  agencies 
devoted  to  health  protection  and  maintenance.    The  company  has  responded 
to  mental  and  physical  rehabilitation  projects,  as  well  as  programs  for 
hospice  in  the  ^home.  * 

One  of  the  most  exciting  programs  recently  developed  by  the  company  uses 
the  arts  -  music,  theater,'  dance  and  visual  stimuli  ^  as  communication 
tools  in  the  classrooms  of  Chicago's  inner  city  schools.  Through 
performances  anc^  workshops  for  elementary  and  high  school  students,  CNA 
and  arts  groups  work  with  teachers  of  math,  language,  arts,  history, 
music  and  drama  to  ]:elate  the  arts  to  classroom  subjects  and  improve 
comprehension  and  retention  of  basic  curriculum. 
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CNA  meeta  community  youth  concerns  iyy  aiding  local  youth  centorS^  urban 
leagues,  boys*,  and  girls*  clubs  and  educational  projects*    It  haa  adopted 
a  public  school  for  the  multiply  handicapped  In-  Chicago,  and  personnel 
work  closely  with  school  officials  In  the  Imple^ntatlon  of  training 
programs  for  blind  and  visually- Impaired  students ,  and  counseling  'In 
Insurance^related  careers  for  the  school*s  classical  component. 

CNA*o  greatest  single  philanthropic  commitment  Is  Improving  math  literacy 
among  elementary  and  high  school  students.    Currently  the  company  sponsors 
the  country *s  largest  statewide  high  school  math  contest,  the  ICT^  Kath 
Contest,  created  by  the  Illinois  Council  of  Teachei^a  of  Mathematics.'  Each 
year  thousands  of  the  a(tate*s  best  math  students  compete  for  scholarahlps, 
calculators  and  trophies  In  college-level  regional  and  final  competitions. 
The  company  anticipates  this  contest  will  foster  a  greater  interest  In 
professional  math  carechrs  for  students. 

CNA  also  sponsors  a  special  math  program  with  the  Chicago  Urban  League 
in  Dilcago*s  Inner  city  public  high  schools.    The  program  promotes,  math 
excellence  through  tutoring  and  competitive  practice,  so  that  talented 
math  stui^enCs  are  able  to  compete  In  the  ICTH  contest  and  can  take 
advantage  of •  accelerated  math  courses  available  In  the  city,  r 

CNA*9  collaborative  effort  In  this  national  math"  contest ,  MATHCOUNTS, 
'fur^{$&r  indicates  the  company *s  ^concern  for>  the  nation*s  technological 
f uturei and  its  continued.  Interest  in  better  math  programs  for  students 
at  ages  where  career  guidance  is  essential.    Because  MATHOpUNTS  is 
an  immediate  response  to  math  illite/racy,  CNA  is  pleased  to  be  a  part 
of  thiai  national  effort  which  will  influence  and  encourage  milliona  of 
students  to  become  more  responsive  ^o  math  and  its  related  career 
opportunities. 
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.  mm'M  soGi[TY  or  pnDr[ssioNAi  mmim 


January  7,  \l903 


Dr.  Edward  A.  Knapp 
Dlractor 

National,  Soianca  Foundation 
Room  520 

IBOO  G  Street,  M.W. 
WasHlngton,  D.C.  2O5S0 


Dear^brr  Xnappt 


The  purpose  of  thla  letter  Is  to  requaet  the  participation\of  the  National 
'Science  Foundation  in«a  broad^'based  siathematica  aducatfon  project  vtiich  addresses 
,  a  problem  of  critical  national  Inqportance.  \ 

*  While  it  is  clear  that  baaic  math,  science. and  con^mter  familiarity  are 

essential  to  participation  in  our  technologically  advanced  society;  our  educational 
syatem  is  not  currently  providing  as  'atrong  a  foundiition  in  these -areas  aa  is 
'  neceasary  to 'insure  a  technically  literate  population.    A»  major  veaknaes  of  particular 
.  concern  to*  the  engineering  profeesion  is  mathematics  and  science  achlavexnents  of  ; 
.  pr#!^6Heg«  age  students.    To  meat  that  concern,  the  National'  Society  of  Profeesional 
'  Er^gine'ere  .in  cooperation  vith  the  CMA  Insurance  CoDponias  of  Chicago/ haa  made  a 
»  firiiil^niiitment  to  conduct  a  nationalj'inathenatics  conteet  for  etudents  in  grades 
sev^l^tj^td  eight  titled  MATHCOUNTS.    HATtKX>tnrrs  is  a  \mique  approach  to \a  critical 
'national  problem  and  no  ccHsparabla  program  for  gradee  seven  and  eight  le  either 
planned  or  in  operation.    MATHCOUNTS  has  three  main  objectives!  \ 

.      '  ;  >  ■  -  To  elevate  the  prestige  of  achievement  in  mathematica 

anong  etudents  in  grades  eeven  and  eight  \ 

-  To  increase  awareness  of  the  Importance  of  mathematica  , 
'    '            *      among  parents*  educators,  and  the  general  public 

-  To  bring  about  improvement  in  mathematics  c\irricula 
••^ and  instruction  in  grades  Aeven  and  eight 

MATHCOUNTS  will  be  Conducted  on  four  levels  utilizing  several  conteet  nodes. 
It  will  stress  both  Individual  and  team  ccmpetenciee  utilising  progreesiveiy  more 
difficult  mathematical  concepts  and  applicationa .    Three  of  the  four  levels  of 
competition  parallel  the  permanent  structure  of  MSFE'e  535  local  chapter e,  54  state 
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>'rtg«  i  ,  ■  ■  .  ^ 

una  t«i-rltnriiil  ■u(jli*tU»  aiiA  nfttii)ti*l  UvttX  ui  tjrttUnit Ion .     Th«  fouith  laval  l«  aii 
lnlitt-«t.li(x>l  LoPuxJllLlon  thrtt  U  cuntUict»ii  A{imI   ft«>m  Ilia  it«'m  fjiiriwl  t:h*n)t«r,  m\Atm 
rtfi.l  jia^lohAl  coNs^it*.     At  the  liitr  a- •chirfil  '  l«v«  I ,  t«iich»r  •  will  hav«  xhm  oyi^v\:<in\tY 
to  ^jA»«i«t«  lut^iXt  jiml  to  ■•l«ct  tUm  hm»t  caii»U«1«t««  fnr  the  t«mn«  that  c«.«ni>#t«  In 
thm  "chajitBr  Uv«l"  cunt  ait.     Th«  ant  Ira  prog»'«m  ii  b«lii«j  tl«v»l  opart  to  ancovir*9«  full 
(ito.Junt  |»artlcU>i»tion  amj  will  involva  tu*  lii«ii  ♦    iMu«it  ry ,  and  prof«a«lon«l  ant  it  f«» 
At  A\\  Uv«U.     Attractiv*  nwarja  will  h*  iii««l«  to  liMividviAlf,  aclKK)U»  Uama  «hii 
ct)nLh«B  nt  aflch  l«vel.     Tlia  comimt  It  lon»  will  b«  daalynad  tox  •mllanc*  aH'^*!  that 
m.iKlmum  imbllc  irttai*«»t  XMy  bo  yanaratnLl. 

MATHCX>UNTli  U  beliitj  devoloLiad  and  lHil«rnent*d  vith  thm  aatiatanca  and  co(:ij.v«Katlc.n 
of  tha  N.ttlfjnal  Cmincll  of  Taachara  of  Mathainatlca,  (NCTM)  thi  Mathanuitica  Aaaoclatlon 
of  Aiflarlca   Wf^)  tb«  National  School  Doarda  Aaaociation  (N5BA) .     Othar  organixat loaa 

from  wlion\  s>tofeBalon«il  Bupi>ort  «nd  input  ni»  baing  Boliolt«d  ara  tha  National  Aaaocifltlon 
of  GecL»nd.iry  Si^hool  Aditilnlatratora,  National  Couiicll  of  Hathamatica  Education  Suparviaora 
AwA  the  National .  ficienea  Boatd'a  C()minl8alon  ou  PraCollaga  Kdutraticn  in  Mathematlca» 
5clenc«  and  Tochnclotjy.    Tha  Program  baa  *l«o  b««n  diacuaaad  with  and  racatvad  atrouq 
flupptfirt  from  other  aciencu,  enginaerlng  and  aiJucatlon  groufa  includiny  tha  Amarican 
Association  for  t.]\m  AdViineomant  of  Scianca. 

The  daalgn  and  conduct  of  ^tATHCOtn^TS  ia  balng  (juldad  by  a  TaaK  Forca  and  a  work- 
i.i-r  ilioup,  both  uf  which  are  comprised  of  repreaentat Ivaa  of  tha  Involved  organ Izationa . 
A  rJtrheJule  of  critical  avanta  for  the  Taak  Force  and  Working  Group  and  «  prallmiiiary 
budget  are  attached  for  infoxmatlon.     Exc«llant  progreaa  baa  baan  made  to  tbla  point 
ftnd  w«  are  now  turning  to  funding  the  "atart-up"  phase  of  ftATtlCOUNTS  which  inclydea 
W.rna  T,  II.  and  III  of  the  preliminary  budget  with  a  total  aat imatad ■ direct  coat  of 
$J6l,000.     That  will  take  us  through  tha  initial  competition  cycle  now  acbadulad  for 
1983-64.     ,  ^ 

Onca  the  first  competition  cycla  (school,  chapter,  state,  national  )•  ha*  bean 
completed,  we  expect  tha  program  will  become  aaaentlally  a«lf  aupporting  through 
^o^^r  U-iutlona  of  nvsney  ahd/or  volunteer  effort  from  CNA»  local- businesses  and 
miiustiy/ the  National  Council  for  Teachers  of  Mathematics  and  NSPE.     CNA  has  already 
made  a  firjn  conmiitjnent  of  SIOO»000  to  help  cover  expensaa  for  1982  and  1983.  NSPE 
and  NCTM  will  provide  the  personnel  to  orgAj^Ue  and  conduct  th«  chapter,  state  and 
..^linu^.l  level  competitions  Including  obtaining  contributions  to  cover  the  direct 
dollar  costs  of  conducting  those  competitions,     Hcwaver,  for  this  start-up  cycle, 
we  do  not  anticipate  having  arrangements  in  place  to  coyer  the  entire  $361,000  which 
'iicludeo  the  initial  awards  Inventory  and  contest  materials  and  support  for  the  first 
round  of  competition. 

MATHCOUNTS  is  in  keeping  with  President  Reagan's  emphasis  on  private  sector 
initiatives  to  deal  with  national  problems.    It  will  «ventually  be  fully  sustained 
by  private  sector  resources.     In  keeping  with  an  appropriate  governmental  role  for 
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Or.   |j.1w*»»^i  ^.  iMi«|v 
,.l«iui«iv   ^  l^^l 

|th«4i«>     Kiia   Ib^^h^i  t  Ant.  ty ,         »«aK  tti«   foiiul  ■iv«1uiii«P*«ht  «>r  Niif  f^'i   ( ti  I  ■  vl(«lly 

of  HATIKXHrrrrS.     A<5i^ltlo*i«Hy ,  w«  r«*iM*«t  *  4>n«i  iIimi  grant  of  iJOO.OCK)  to  tov«i|  \Um 
■  ntlr ;ij><it**.1  ■>»ottf«ll  in  Xhm  ■tact^uv  •^^^•nm»m\     h  t.ijyy  <>t  ihm  KATHa>l^NTji  Ol '^•t*  I  *«t  U- 
b<x/Klat  mnA  ■  hiuclmrs  Khul  ilsscrU^a  mAity  lUtalU  of  HAT1KX)IJNTS  •ttach«tl  to 

VKovlila  «(1>Utif>nA.l    IntofWAllon  iu  •••li»t  you  in  your  «yaluatl<-xi  i;>f  l««iu«*t. 

I  Uky«  th«  NAtional  Sulvrtc*  r(.>tui>lAt  li>n  to  )oif\  with  tUm  Natlf  ^ul  tioolaly  of 
{•kof«««i<>na(  e:n(]lrv«*ra  And  CUh  In  iwhlrkj  HATIIOCXINTli  #vallttl>l«  ta  tha 
^vavanth  And  alghth  ytail*  atuiUnta.    At  your  aarllsat  cimv«nl«nca,  r«(>i  tfaant At  Ivaa 
)f  ti^ft  and  CNA  Wi>ultl  I  IK*  to  wmmt  with  yi>v»  an4  ai>j'M*vriat«  i*»««»>#ta  uf  your  ataff 
io  tl|.»cu»»  Ihm  KATIKXJUNTa  t>»ogiaM.    W«  plan  th#  fUat  iHiJ»Uc  announc»fW»nt  iilx>v»t 
MAHKroUNTS  Avuciuii  Natlulial  Cnglnattra  Waak,  Fabruaiy  JO'-^'S.  Wa  f«al  that  t  ha 

AniMiuncanant  wtU  hAva  graataut  «ffa(-t   if  tha  HUT  la   Mantl  flail  A«  a  fuU  alK-maut  . 


Dr. 
Dr., 
l>r.' 
Dr. 
Dr. 


DohaIiI  I,nn<)«nt>4 
ClUftaiila 
■  Nlclwlaon 

SAmlerson 
Hall 
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rn  InUitjl^ut  UvIr  fomtmrm   (100,000  mi 

!•  I  i  III  iiifpHnH  (100,000  it 

f Corny tl\\tM\  1  mki r utt l«n«  (15,000  ml 
Art  WotW/Tyj.#i«t/«%r. 

f  1 1  iti  1  ng  M U (  •  U  «n«<>u* 

Long  I>l»t«tu,#  *I«i*i>)»ort« 
fitmtf  Tr*val 

C<)iAmlCt««  Traval  aitif^lt** (  1  ng  tMp«t)»«« 
Hl»<  •n»n«uutt  It***  "^''-^.^^ 


AUARDS  INVrMTORY 


•  oy) 


I  $,0(K) 

\  ;  OIK) 
1,7M) 
5,000 

15,000 
5,000 

10,000 
I. '.00 
2.000 

^.ooo 

10,000 
1 , 000 


I  ;9,aio 


Art/0«JJKti  '\ 

Engraving  TropMsf  (N«tli)»«I  U«v«l  Ouly) 
riliitlng  Cittlticdf  (15,000  mt  .31) 
Ttophlta  Vi^tattt  Ulr\n«rif  *»d  Xunaur  Up»)  (3,600  U«a« 
at^7) 

Trophl««   (K«tlon«l  Ulnn«ri  and  Runnar  Ujja)  (1,300  it«w« 

at  510)  . 
?4cb«glne  M4t«rl*la 
Po«tag« 


InUUl 

Ta^t  Expehta  , 
I  n  tjr*_«_^Cji  ta  ^ 
HiOutt  Uaa  ConClng^Dcy 
Trantportatlon  Conting«ncy 
JftH^Corlal  Contingency 
Liability  Xn«aranc« 

Hall  Ilental  Contingency 
Tranaportatlon  Conticigttncy 
Janitorial  Contingency 
Liability  Insurance 
National. 

mil  Rental 

•Ttanaportetlon  (A  parsons  per  atete  X  50  atatea  t 

($500  air      $150  Hotel  and  aeala 
Entertaliuoent /^oure 

Awards  Banquet   (500  peraons  X  $20  each) 

Equipment  Rental 

Hiacellaaeous 


S  2,000 
3,000 
A,  650 

35,200 

i:,ooo 

2,100 

3^000 


5  51,950 


510,000 

$  3,000 
•  10,000 
5,0pO 
1,000 

510,000 
20,000 
10,000 
3,000 

.$  5,000 

130,000^ 
5,000 
10,000 
2.000 

5^000 


GRANT)  TOTAL 


$230,000 


$361^200 


ERIC 


'  403 


SCHEDULE  <tpF  CRITICAL  EVENTS  -  MATHCOUNTS  WORKING  GROUP 


1.  ;  Sgpteaber  15,  1982  ^    Identification  of  .working  group  mcmbexs.  • 

2.  October  1982  -  First  working  group  meeting  (develop  detailed  work 
'  schedule).  .     ■  ,      ,  •  ^-  ,  ' 

'3.    October    1982  ^  (same  date)  -  Letterhead  stationery  for  Project 
"MJmiCOUNTS**  available  and  promotional  brochure  developed,  f  ... 

"    ■        •     '  « .     .  '  '  , 

4. -    January  .1983  -  Second  meeting  of  working  group  -  development  of 

program  details  and  materials. 

5.  May  *198^  -Third  meeting  of  working  group  -  continue  development 
of  program  materials. 

6..  August  1983  -  Produce  initial  supply  of  program  materials.  .  ' 

7.  -September  1983    National  press  conference  in  Washington, D.C. 

-      announoijig  program.  .  »  * 

8.  October  1983  -  Aiaminister  initial  test. 


9.    February  1984  -  (Engineers  HeeR)  -  Chapter  level  Intrastate  competitions. 

10.  April  1984    -  State  level' competitions. 

11.  May  ie-19  1984  -  First  anntial  National  MATHCOUNTS  conpetition, 
Washington,  D.C.  i. 
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MATHCOUNTS  ORIENTATION  FOR 
NSPE  SJATE  SOCIETIES  AND  CHAPTERS 


PREFACE 

Mathematics  achievement  levels  of  precollc^ge  students  ^ 
-^^i^^ctly  affect  the  engineering  and  scientific  professions. 
;»Jl^e  NSPE  has  considered  the  many  factors  impinging  upon 
v^r^precollege  mathematics  achievement  and  has  focused  its 
attention  on:     (1)  the  motivation  of  students  to  seriously 
study  mathematics  and  (2)  the  level  of  prestige  among 
students  and  the  general. population  attached  to  achieve- 
'ment  ip  mathematics.    Without  the  motivation  to  achieve 
competency  in  mathematics  and  the  reinforcement  derived 
from  peer  and  public  recognition  of  mathematics  competency, 
students  will  be  tempted  to  pursue  competing  options 
that  require  less  concerted  effort  for  success.  The; 
NSPE  has  selected  a.  mathematics  content  -  MATHCOUNTS  - 
as  a  m«ans  of  providing  both  motivation  and  reinforcement 
for  students  find  has  identified  grades  seven  and  eight 
as  the  most  appropriate  targets  for  the  competition. 
MATHCOUNTS  is  compatible  with  the  TEAMS  contest-  that 
is  conducted  by  th6  Junior  Engineering  Technical  Society  . 
(JETS)  for  high  school  students. 

If  the  mathematics  competency  of  more  students  in  grades 
seven  and  eight  is  elevated,  the  number  of  hign  school  : 
graduates  who  are  competent  in. mathematics  and  science 
can  be  expected  to  increase.    It  is"  reasonable  to  expect 
.  that  some  of  these  better  qualified  graduates  will  study 
.  engineering  thereby  strengthening  the  profession,  ^' 

The  NSPE  has  been  joined  by  the  CNA  Insurance  Companies 
in  sponsoring  the  MATHCOUNTS  competition.    This  cooperation 
will  enable  MATHCOUNTS  to  become  a  reality  during  the  last  ■ 
.     quarter  of  1983  and  the  first  half  of  1984,     The  National 
Council  of  Teachers  of  Mathematics ,  Mathematics  Association 
.  of  America,  Junior  Engineering  Technical  Society,,  and  the 
National  Association  of  School  Boards  have  also  joined 
with  the  NSPE  and  CNA  to  make  MATHCOUNTS]  a  national  success 
in  impacting  the  mathematics  literacy  of  the  country's 
youth ,  , 


A^Ju^J■ua»^^^^^»Uc<la>^»^^w^ft1!»y1^<TC<>w^«■^o^ 
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MATHCOUNTS  will  be  conducted  in  the  three-level  format 
(chapter,  state' society,  national  society)  that  has  made 
other  NSPE  programs  successful.    Every  effort  is  being 
made  to  make  MATHCOUNTS  logistically  efficient  at  all 
three  levels  particularly  for  the  participating  schools, 

OBJECTIVES  ,  ' 

The  objectives  of  MATHCOUNtS  are:  ^ 

•  To  elevate  the  prestige  of  achievement  in 
mathematics  among  students  in  grades  seven 
and  eight 

•  To  increase  awareness  of  the  importance  of 
mathematics  among  parents,  educators,  and 
the  general  public 

o    To  bring'  about  improvements  in  mathematics 
curricula  in  grades  seven  and  eight  throughout 
the  United  States  ^ 

•  ORGANIZATIONAli^UCTURE 

The  organizational  structure  of  MATHCOUNTS  will  be  based  . 
upon  the  NSPE  tripartite  schema  but  will  interface  with 
the  school  system  patterns,  the  CNA  Insurance  Companies 
network,  and  the  National  Council  of  Teachers  of  Mathematics 
regional  councils.  * 

Geographic 

Competitions  will  occur  on  the  following  geographic  bases: 

•  School  level 

•  NSPE  Chapter  level 

•  .NSPE  State  Society  level  . 

•  National  level  . 

Schools  '  ^ 

Individual  schools. will  be  provided  with  descriptive  materials 
for  MATHCOUNTS,  but  the  intra-school  competition  format. will 
be  left  to  the  school's  discretion.    The  objective  of  the 
school  format  will  be  to  identify  a  team  of  four  (4) 
students  and  a  coach  who  will,  work  together  to  prepare  for 
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the  NSPE  Chapter  Level  Xregional)  competition.     The  students 
on -^the  team  must  be  enrolled  in  grade  ieven  (7)  or  eight  (8), 
mixed  or  unmixed  as  the  coach  sees  fit.     Students  on  a  team 
should  be  from  the  same  school-  but  several  schools  by 
mutual  agreement  may  field  a  joint  team.    F6r  example,  a 
school  district  with  six  schools  that  have,  grades  seven  . 
or  eight  will, be  entitled  to  enter  only  one  team  from 
each  school  which  has  a  seventh  or  eighth  grade. 

NSPE  Chapter  Level  y 

A  standardized  competition' using  questions  and  format  supplied 
by  national  MATHCOUNTS  will  be  conducted  by  NSPE  Chapters 
for  schools  within  their  chapter  areas  at  the  discretion 
of  the  Chapter.    Chapters  within  a  state  will  not  be  eligible 
to  participate  unless  tne  State  Society  also  agrees  to 
sponsor  a  state  competition.    One  [1}  team  trom  eacn  school 
within  the  Chapter's  area  will  be  eligible  to  participate 
in  the  Chapter  Lfevel  competition.     The  Chapter  will  have 
the  option  of  "fielding"  one,  two,  or  three  teams  for  the 
State  Level  competition. 

Chapters  will  select  a  winning  TEAM  and  a  minimum  of  three 
"place"  winners  (maximum  number  of  place  winners  to  equal 
not. more  than  51  of  the  total  number  of  participating  teams) . 
In  addition.  The  Chapter  will  select  a  winning  INDIVIDUAL 
and  four  (4)  individual  place .winners  up  to  a  maximum  of 
twelve  (12)  individual  place  winners.     Distinctive  trophies 
will  be  provided  to  the  members,  coach,  and  school  of  the 
winning  TEAM  and  place  winners.     Distinctive' trophies  will ^ 
be  provided  to  the  winning  INDIVIDUAL  and  place  winners 
of  each  chapter.    All  Chiapter  Level  participants  will 
receive  a  "Certificate  of  Merit"  for  their  efforts. 
Certificates  will  be  furnished  free  and  trophies  at  cost 
by  NSPE. 

NSPE  State  Level  ^^ 

A  maximum  of  three  (3)  teams  from  each  chapter  in  a  state 
will  be  permitted  to  enter  the  State  Level  competition,  as 
determined  by  the  state.     A  standardized  competition  using 
questions  and  format  supplied  by  national  MATHCOUNTS  will 
be  conducted  by  NSPE  State  Societies  who  elect  to  do  so; 
State  Societies  who  elect  not  to  conduct  a  State  MATHCOUNTS 
competition  will  automatically  exclude  all  chapter^  in-  their 
state  from  participating  in  the  prograin^ 

States  will  select  one  TEAM  winner  plus  four  team  place 
winners.     In  addition,,  one  INDIVIDUAL  winner  plus  from  one 
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to  eight  individual  place  winners  will  be  selected  (at 
the  discretion  of  the  State  Society).    Appropriate  trophies 
will  be  presented  to  the  team  members,  coaches,  and  schools 
of 'all  winning  and  placing  TEAMS,     Distinctive  trophies 
will  be  provided  to  the  winning  INDIVIDUAL  and  plac^e    '  . 
winners  ih  the  State  Level  competitipn.    All  State  Level 
*  participants  will  also  receive  a  commemorative  medallion 
in  recognition  of  their  efforts  and  mathematical  achieve- 
ments.    Medallions  and  trophies  will  be  provided  at  cost 
by  NSPE 

National  Level  MATHCOUNTS 

One  team  comprised  of  the  four  highest  scoring  individuals 
in  the  State  Level  competition  and  the  coach  of  the  State 
Team  Winner  will  represent  the  state  in  thp  National  Level 
competition.     The  National  Level  competition  will  consist 
of  exercises  that  parallel  those  of  the  State  and  Chapter 
Levels  ;^  - 

National  competition  winners  will  consist  of  a  TEAM  winner 
and  five  (5)  team  place  winners.     In  addition,, an  INDIVIDUAL 
winner  and  eight  (8)  individual  place  winners  will  be 
selected.     A  special  category  INDIVIDUAL  winner  and  two  (2) 
individual  place  winners  will  be  selected  for  the  "Special 
Topics"  competition.    Special  trophies  will  be  awarded 
to  all  "winners"  and  "placers"  in  the  teams,  individu£^l, 
and  special  topics  competitions.     Schools  of  all  team 
winners  and  placers  will  also  receive  a  trpphy. 

COMPETITION  COMPONENTS 

The  competitions  at  the  Chapter,  State,  and  National  levels 
consist  of  the  same  format.    Questions  will  become  increas- 
ingly difficult  as  the  competition  progresses  towards  the 
National  level.     Some  of  the  competitions  yield  both  indi- 
vidual and  team  scores  while  others  yield  only  one  type 
of  score.     The  following  matrix  illustrates  all  aspects 
of  the  competitions:  '  ^ 
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TYPE  OF 
QUESTIONS 


COMPETITION 
LEVELS 


YIELD 
SCORES  FOR 


DURATION 
IN  MINUTES 


Written 


Individual 
Solutions 


Team 

Solutions 


Topic 
Written 


Topic 
Oral 


Chapter 

State 

National 

Chapter 

State 

National 

Chapter 

State 

National 

Chapter 

State 

National 

Chapter 

State 

National 


Individuals 
■  and  Teams, 


Individuals 
and  Teams 


Teams 


Approx.  40 
Approx.  20 
Approx.  20 


Individuals       Approx.  30 
and  Teams 


Individuals  Announced 
each  year 


The  written  examination  will  consist  of  approximately  40  _ 
questions  that  are  distributed  to  the  competitors  all  at  y 
the  same  time  with  time  being  such  that  only  the  most  capable 
persons  will  complete  all  of  the  items. 

Individual  Solutions  is  also  a  written  exercise  except  that 
the  questions  are  distributed  one  at  a  time,  and  each  question 
has  a  time  limit-    A  running  score-board  will  track  the 
team  and  individual  scores  as  each  question  is  completed. 

Team  Solutions  is  an  activi ty .^wherein  the  entire  team  works 
together  to  devise  the  answer  to  a  fairly  difficult  and  ; 
involved  problem-    Hence ,  only  a  team  score  is  yielded. 


Topic-Written  is  a 
competition  wherein 
for  the  year's  comp 
descriptive  materia 
to  prepare  the  comp 
of  special  topics  a 
concepts  that  enabl 
and  to  apply  it  ere 
the  cHapter,  State, 
c'ompetition  cycle . 


specially  designed  component  of  the 
MATHCOUNTS  announces  the  speciajl  topic 
etition  and  distributes  references  and 
Is.     Coaches,,  stbdents,,  and  others  work 
etitors  on  the  specific  topic.  Examples 
re  Markov  Chains,  statistics,  and  other 
e  the  competitors  to  master  the  material 
atively-    The  same  topic  will  be  used  in 
and  National  competitions  in  any  pven 
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Topic-Oral  is  a  special  competition  in  which  the  top  ten 
individual  scorers  will  be  asked  to  respond  vetbally  to 
questions  that  are  presented  by  a  panel  of  judges.  The 
topic  will  be  the  same  as  for  the  Topic-Written  competition 
but  will  value  creativity  and  verbal  expression  as  well 
as  mathematical -accuracy .     A  special  category  of  "winner" 
and  two  placers  will  receive  appropriate  trophies  as  a 
result  of  this  competition. 

At  all  levels  of  competition,  in  is  important  to  employ 
techniques  and  devices  that  make  the  competitions* dynamic 
and  interesting  to  the  public.     The  MATHCOUNTS  COMPETITION 
HANDBOOK  contains  ideas  on  how  to  accomplish  this. 

Calculators,  slide,  rules,  books,  computers,  etc.  are  not 
allowed  to  be  used  during  the  competition  sessions.   '.  ' 

CONTEST  CONTENT 

The  following  topics  "will  serve  as  the  basis  for  question 
preparation  in  the  Written  and  in  the  Individual  and  Team 
Solution  Competitions  at  the  Chapter ,  Stat e ,  and  National  Levels 

Est imat ion/apprbximati on 

Computation  -  wholes,  integers,  rationals,  roots, 
percentage,  average,  exponents,  proportion 

Statistics  -  means,  median,  mode,  projections  on 
given  data,  min/max  range 

Probability  .-  simple  events,  combinations, 
permutations ,  counting  properties 

Measurement  -  linear,  area,  volume,  conversions 
within  system,  temperature,  time 

Geometry  -  parallel  Jines ,  perpendicular  lin^s 

Charts,  Graphs,  Tables  -  interpreting  and  applying 
Cortesian  coordinates 

■  Number  Theory  -  patterns,  primes  and  composites, 
prime  factorization,  LCM,  GCF,  modular  arithmetic 
divisibility 

Scientific  Notation 

Equations/ Inequalities 
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Consumer  Math  •  ' 

Algebra  Topics. -  order  of  operations,  simplifying 
expressions 

Field  Properties 

Numeration  Systems  -  non-decimal  bases 

FINANCIAL  FACTORS  FOR  CHAPTERS 
 AKD' STATE  SOCIETIES 

NSPE  will  purchase  a  supply  of  trophies  and  other  recognition 
devices  that  is  sufficient  to  meet  the  needs  of  all  participa- 
ting states  and  chapters.     These  specially  designed  MATHCOUNTS 
items  will  be  furnished  to  the  state  societies  and  chapters 
at  cost  in  accordance  with  their  needs. 

All  MATHCOUNTS  tests  will  be  produced  by  NSPE* and  furnished 
to  the  states  and  chapters  at  cost 

Other  incidental  items  will  be  produced  by  NSPE  and .furnished 
to  the  states  and  chapters  at  cost. 

Each  participating  chapter  will .be  responsible  for  working  out 
the  transportation  and  other  administrative  details  with  the 
participating  schools  in  their  chapter  area.     Promotional  and 
contest  materials  (except  trophies  and  medallions)  will  be 
provided  by  NSPE  at  no  cost.    All  other  costs  associated  with 
the  conduct  of  the  Chapter  Level  competition  are  the  responsi- 
bility of  the  Chapter.    Transportation  of  the  team(s)  from  the 
Chapter  to  the  State  Level  competition  is  also  the  responsi- 
bility of  the  chapter. 

Each  participating  state  society  will  be  responsible  for  all 
.costs  associated  with  the  conduct  of  the  State  Level  competi- 
tion and  board  of  the  State  Team  at  the  National  Level  competi 
tion.     Transportation  to  the  niational  competition  for  four^ 
students  and  one  coach  from  each  participating  state  will  be 
provided  by  the  national  MATHCOUNTS. 

The  National  Level  competition  will  be  the  responsibility  of 
the  NSPE  and  the  CNA  Insurance  Companies. 

The  nature  of  MATHCOUNTS  makes  it  an,  appealing  program  to 
local  businesses  and  industries  as  well  as  civic  and  social 
organizations.     It  is  anticipated  that  the  chapter  and  state 
organizations  will  ul^ilize  the  appeal  of  MATHCOUNTS  to 
secure  financial  support  for  conducting  MATHCOUNTS  m  their 
chapter  area  and  state*  , 
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As  a  guide  for  computing  estimated  costs  for  trophies  at 
each  level,  the  following  information  has  been  compiled: 

SCHOOL  COMPETITION  -  national  provides  >!ATHCOtiNTS 
.  manual,  certificates  of  participation,  and  ribbons 
for  winners 

CHAPTER  LEVEL  COMPETITION  -  Certificates  of  merit 

for  all  participatns  obtained  from  NSPE.  \ 

K.  4  to  12  individual  trophies 

per  chapter  at  $11  each,    3  to  (SI  of ' participating 
teams)  X  5  persons  per  team  +  a  school  trophy  ■ 
3  X  6  X  $11  each 

STATE  LEVEL  COMPETITION  -  4  to  12  individual  trophies 
X  $15  each.     3  teams  max.  per  chapter  X  $S  per 
medallion  X  5  persons  per  team.     3  to  (10%  off 
participating  teams)  X  6  trophies  per  team  X  $15 
each  , 

NATIONAL  LEVEL  COMPETITION  -  All  awards  provided  by 
NSPE  and  the  CNA  Insurance  Companies 

Note  that  the  chapters  .and  istates  have  control  of  the  options 
on  how  many  trophies, to  award  and,  in  the  case  of  the  chapters, 
how  many  teams  to  *S^hd  to  the,  State  Level  competition  (maximum 
of  tjiree  teams  from  a  single  chapter). 

MATHCOUNTS  SCHEDULE  FOR  1983-84 

September  1983  -  National  press  conference  in 
Washington,  D.  C.  to  open  the  competition 

'  September^ 1983  -  Schools  begin  shaping  and  selecting 
^heir  team(s)  ' 

February  1984  -  During  Engineers  J^eek,  conduct  the 
Chapter  Level  Competition  , 

April  1984  -  State  Level ^Ccfmpetition  is  conducted 

May  18-19,  1984  -  First  Annual  National  MATHCOUNTS 
Competition  is  conducted  in  Washington,  C. 

Between  January  1983  and  May  1,  1983,  the "State  societies 
and  chapters  will  decide  whether  or  not  to  participate  and 
'will  make  contact  with  the  schools  to  prom^e  participation 
in  MATHCOUNTS.     If  your  state  society  has  already  decided 
to  conduct  MATHCOUNTS,  please  compl^9  and  return  the  ' 
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response  form  locatod  at  the  end  of  this  orientation  so 
that  your  state  can  be  included  in  the  program  announcement 
during  1983  Engineers  Week.     By  MaylS,  1983,  the  MATHCOUNTS 
COMPETITION  HANDBOOK  will  be  available  at  no  cost  to  the 

'  schools chapters ,  and  state  societies  who  are  participating 

"in"  MATHCOUNTS .  '  '~ 

LAUNCHING  MATHCOUNTS 

NSPE  Will  send  a  questionnaire  to  each  State  President  and 
State  Society  Executive  early  in  February  1983  to  determine 
whether/'or  not  the  state  will  participate  in  MATHCOUNTS 
.  during  4jie  1983-84  program.     If  a  state  society  indicates 
that  it  will  participate,;  specific  arrangements  will  be 
worked  out  with  the  state  for  ordering  materials,  etc. 
Contact  with  chapters  will  be  the  responsibility  of  the 
participating  state  societies.     National  will  interact 
with  chapters  only  after  being  given  clearance  by  the 
state  society. 

PROGRAM  STAFF 

MATHCOUNTS  will  be  provided  with  staff  support  by  the  USVL 
Education  Services  Department,   (202)  463-2351, 

SUMMARY 

The  following  summary  of  MATHCOttlNTS  competition' materials 
is  applicable  only  to  state  societies  and  chapters  that 
are  conducting  the  MATHCOUNTS  competitions: 

Intern  Cost  to  State/Chapter 

MATHCOUNTS  »»T"  Shirts 
MATHCOUNTS  Competition  Questions 
MATHCOUNTS  Scoreboard 
MATHCOUNTS  COMPETITION  HJVNDBOOK 
MATHCOUNTS  Promotional  Materials 
MATHCOUNTS  Ribbons  for  School 

Winners 
MATHCOUNTS  Certificates  for 

School  Level  Participants 
'  MATHCOUNTS  Certificates  for 

Chapter  Level  Participants 
MATHCOUNTS  Trophies  for  Chapter 

Winners/Places 
MATHCOUNTS  Medallions  for  State 

Compet  i  tors 
MATHCOUNTS  Trophies  for  State 

Winners /PI aces 
Transportation  to  National 

Competition  for  1  team  per 

participating,  state 

9 


At  Cost 
Free 
Free 
Free 
Free 

Free 

Free 

Free 

At  Cost 

^--W\t  Cost 

At  Cost 

Provided  by  National 
MATHCOUNTS 
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^    YES,  the    '   ^Society 

of  Professional  Engineers  will  participate  in 
the  1983-84  MATHCOUNTS  compotitipn. 


State  society  President 


TJatF" 


Please  return  this  immediately  to: 

Joseph  M.  Snarponis,  Director 
Education  Services  Department 
NSPE 

2029  K  Street,  NW 
Washington,  D.  C.  20006 
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Mr.  Simon.  Thank  you.  ,  ^ 

Since  I  am  alono  up  horo  right  now,  lot  mo  juat  tako  the  hborty 
to  to68  questions  at  mombora  of  tho  panol  aa  wo  proco^xl. 

Your  field,  Dean,  is  one  that  is  used  as  an  example  by  those  who 
oppose  any  bill  at  all.  They  say,  at  one  point  wo  had  a  shortage  of 
engineers  and  wo  ended  up  with  a  surplus  and  now  wo  are  moving 
back  into  the  shortage  ponod.  You  simply  let  the  marketplace  tako 
care  of  things  and  the  Federal  Government  shouldn't  b^  getting 
into  this  thing  at  all. 

How  do  you  respond  to  that? 

Mr.  LePkvrb.  I  think  we  have  been  ill-advised  in  the  past  to  talk 
about  shortages  and  surpluses  when  what  we  should  have  been  ad- 
dressing was  the  quality  of  our  program.  So  in  that  regard  I  would 
say  t^je  quality  of  our  progrtoi  is  one  that  involves  all  three 
groups.  If  we  talk  about  shortages  and  ^surpluses,  the  marketplace 
will  take  care  of  that.  I  think  we  have  spent  way  too  much  time 
talking  numbers;  we  need  to  talk  quality. 

Mr.  Simon.  That's  an  excellent  answer.  Thank  you.  FU  probably 
use  that  answer  and  never  give  you  a  bit  of  credit.  [Laughter.] 

Dean  Charles  Ruch,  dean,  school  of  education,  Virginia  Common- 
"  wealth  University. 

STATEMENT  OF  CHARLES  RUCH,  DEAN,  SCHOOL  OF  EDUCATION, 
VIRGINIA  COMMONWEALTH  UNIVERSITY 

Dr.  RucH.  Thank  you,  Mr.  Chairman.  I  appreciate  the  opportuni- 
ty to  appear  before  you  and  to  offer  testimony  on  behalf  of  H.R.  30.* 
I  am  here  representingthe  American  Association  of  Colleges  for 
Teacher  Education.  AACTE  is  a  national  professional  organization 
of  colleges  and  universities  dedicated  to  teacher  preparation  and 
renewal.  Collectively,  our  member  institutions  prepare  over  80  per- 
cent of  all  new  teachers  annually. 

Your  attention  is  well  directed  to  search  for  solutions  to  short- 
ages of  qualified  math  and  science  teachers.  The  shortages  are  real 
and  they  are  exacting  a  national  toll.  As  you  have  heard  here 
today,  the  shortages  involve  not  only  teachers  in  this  area  but  sci- 
entists, engineers,  and  in  fact  cut  across  the  entire  educational  pro- 
gram, f 

I  feel  obliged  to  comment  that  the  shortages  of  qualified  teachers 
are  not  limited  to  scientific  disciplines.  There  are  shortages  ,of 
qualified  personnel  in  many  subjects,  in  many  geographic  areas.  A 
recent  siimn^^ary  of  characteristics  and  attitudes  of  the  entering 
freshman  class  of  1982  revealed  that  only  4.7  percent  of  that  popu- 
lation planned  either  to  become  elementary  or  secondary  school- 
teachers. If  this  is  correct,  shortages  will  multiply  in  the  years  to 
the  current  potential  shortages  without  a  significant  Federal,  State 
and  local  effort  to  recruit  teachers  for  classroom  positions  and  to 
encourage  thein  to  remain  in  the  profession. 

The  introduction  of  H.R.  30  is  an  important  step.  However,  be- 
cause the  public  expectations  are  now  very  high,  and  because  eco- 
nomic reafities  dictate  that  Federal  investment  will,  of  necessity, 
b0  mod^,  I  believe  it  is  important  that  your  deliberations  result 
*  in  l^iBlation  that  school  districts  and  institutions  of  higher  educa- 
tion can  use  as  a  workable  model  to  execute  needed  changes  and  as 
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a  modol  that  can  addroaa  currvnt  and  l\ituro  ahortagt^j  im  they 
occur  In  the  future  yeoni.  I  boliovo  thlw  U^glflhition  gooa  a  long  way 
toward  that  goal,  but  wo  would  like  to  expn^BH  Hovoral  ntructural 
concerna  that  might  ImiKnle  iia  Bucci^jful  implementiitioh.  Without 
altering  the  inherent  principloa  of  the  legislation,  I  bi^Iieve  aome  of 
those  obfltacloB  might  eaflily  be  removed: 

Parta  A  and  B  seem  to  exiat  in  dilTerent  worlds.  No  Bolution  to 
thia  complex  problem  can  8uccoed  unlets  all  BOgmenta  of  the  educa- 
tional  enterprise  work  in  concert.  For  example,  section  003  allo- 
cates funds  to  local  school  districts  for  a  serioa  of  activities  de- 
signed to  upgrade  the  skills  of  teachers  and  administrative  person- 
nel as  described  in  section  604.  Use  of  community  resources,  includ- 
ing colleges  and  universities,  is  encouraged.  But  many  colleges  and 
universities  are  not  prepared  to  deliver  that  kind  of  inservice  that 
schools  and  districts  need,  expect,  and  deserve. 

For  example,  in  recent  years  the  number  of  institutions  of  higher 
education  offering  mathematics  and.  science  training  has  declined. 
Only  about  40  percent  of  all  colleges  and  universities  now  offer  pro- 
grams in  mathematics  education.  Superintendents  and  school  dish 
trict  personnel  will  come  to  me  and  my  colleagues  at  other  colleges 
and  universities  in  Virginia  requesting  inservice  training  opportu- 
nities. It  is  becoming  more  and  more  difficult  for  us  to  provide 
them  with  thie  kinds  of  opportunities  for  inservice  training  that 
they  need. 

More  attention  needs  to  be  directed  to  the  potential  of  the 
summer  institutes  described  in  section  623.  These  institutes  could 
bo  expanded  to  meet  the  needs  of  college  and  university  faculty, 
not  only  in  the  schools  of  education  but  from  departments  of  math- 
ematics and  science,  as  well  as  the  needs  of  classroom  teachers. 
Faculty  teams  could  be  brought  together  with  ^ams  of  teachers  to 
share  faculty  and  staff  development  opportunities,  to  develop  insei"-^ 
vice  programs  for  veteran  schoolteachers,  to  design  strategies  for 
teachers  and  faculty  to  transport  inservice  back  to  schools  and 
campuses,  and  to  consider  recruitment  strategies  that  will  encour- 
age outstanding  high  school  students  to  consider  caieers  in  teach- 
ing. 

There  are  several  important  concepts  inherent  iit  this  idea.  First, 
teams  of  people  should  be  encouraged  to  attend  the  institutes.  One 
of  the  criticisms  often  heard  of  similar  programs  is  that  when  only 
one  individual  attended  from  a  school  or  district,  it  became  very 
difficult  for  that  individual  to  subsequently  implement  new  pro- 
grams or  new  ideas.  Change  is  ofton  slow.  It  is  more  easily  effected 
by  groups  of  people  working  together  rather  than  by  individuals 
working  alone. 

Second,  the  involvement  of  both  school  of  education  and  arts  and 
sciences  faculty  and  administrators  is.  essential.  Teacher  inservice 
should  combine  both  subject  matter  and  technique.  To  conduct  in- 
stitutes to  sharpen  only  mathematics  andjicience  content  has  the 
danger  pf  producing  frustrated  teachers  who  are  highly  skilled  in 
content  but  cannot  translate  appropriately  in  a  classroom  setting. 
These  people  become  prime  candidates  to  leave  the  classroom  for 
more  lucrative  positions  in  business  and  industry. 
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Cloarly,  wo  atHnl  to  r<KTUit  tho  In^t  ami  tlui  brlghU^ot  tdudent^ 
Into  idachlng.  Tha  concept  of  ioiigriii^alonul  i»clu)l«rHhl|ki  b  a  goo<l 
HtniU^KV,  hat  it  Imi^i  mwi^ral  llhiit^itlonu.  ,  , 

Finil,  niaaj  IhiH  l<iH'«lHtU)u  hn»  a  fitical  yonr  19H:i  iaipUMueatatioa 
duUi,  tiui  first  uwanirt  couUl  not  nuula  uatil  th«  1985-80  aca* 
douiic  yoar.  (>)imH|Uontly.  it  would  1mi  1987  at  tho  *MirU<v*it,  or  |><)«Hi- 
bly  19HH,  when  tht^i  ntudonlii  would  Ih)  ontoring  iho  chu^dioonifl.  If 
Urn  itiniU^uy  in  di'^tlm^nl  U)  havo  an  IminodlaUi  cfltHrt  on  carroat 
flhoriiigiwn  I  think  it  will  fall  short.  ,  .  , 

Sixond,  awarding  granta  to  Htudont«  for  thoir  »cmior  year  of  un^ 
dorgraduaUi  Hchool  und/or  for  gniduato  work  d(H^  not  provide 
much  of  an  incontlve  for  young  i)ooplo  to  ont^^r  the  profeaflion.  Fur^ 
thcr,  this  proviftion  «kowa  programa  in  favor  of  large  coUogea  and 
univomitlos  offering  either  &-year  undergraduate  teacher  education 
programs  or  maaU^rB  and  doctoral  programB.  There  la  relatively 
littk^  incentive  for  a  Btudent  in  a  flmaller  liberal  artii  program  insti- 
tution  to  oven  consider  applying  for  a  Bcholarship  if  it  Ib  only  appli- 
cable  during  the  aenior  year.  ^       i  ^ 

Nor  i»  the  program' an  incentive  for  etudenta  from  low-income 
famllie^i.  many  of  whom  are  minorities.  With  the  coata  of  a  college 
education  eacalatinij,  students  cannot  make  a  decision  as  sopho- 
morea  to  enter  professional  programs  with  the  hope  thov  will  re- 
ceive financial  aid  as  seniors.  I  see  this  program,  for  all  its  good 
intentions,  as  a  largo  Federal  investment  favormg  without  immedi- 
ate impact  and  with  the  potential  of  favoring  cert^iin  kinds  of  stu- 
dents attending  certain  kmda  of  institutions.       , ,  ,    .  . 

I  believe  there  are  some  alterhatiyea  that  could  be  incorporated 
into  part  D  that  would  enhance  cooperation  between  the  elemen- 
tary and  secondary  schools  and  the  higher  education  community; 
develop  and  implement  ^ood  recruitment  strategies;  and  expand 
the  impact  of  this  legislation.  \  ^ 

Part  A  provides  relatively  unfettered  grants  to  school  distncts  to 
purchase  needed  goods  and  services.  I  suggest  a  similar  program 
tor  higher  education  so  we  can  provide  these  goods  and  service^. 

Like  the  rest  of  our  educational  system,  schools  of  education  are 
facing  difficult  financial  times.  Although  my  own  Governor,  Mr. 
Robb,  has  a  strong  commitment  to  education.  State  aid  is  being  cut. 
Unfortunately,  new  and  innovative  programs  cannot  be  supported 
entirely  by  existing  college  or  university  funds.  However,  in  many 
cases  we  do  have  the  flexibility  to  commit  some  institutional  re- 
sources to  complement  a  Federal  initiative.  1.1  i. 
Through  a  series  of  modest  discretionary  grants  available  to 
,  schools  of  education,  we  believe  a  stimulus  could  be  provided  for 
institutions  of  higher  education  to  help  initiate  m^or  reform  at 
modest  cost.  The  model  I  suggest  Ls  similar  to  the  Deans  Grant  ap- 
proach in  part  D  of  the  Education  of  the  Handicapped  Act  or  the 
Bilingual  Education  Act,  both  highly  successful  programs  adminis- 
tered for  few  Federal  dollars.  ^t..  ^'  ^  nr 
I  thinK  we  could  accomplish  a  great  deal  with  this  strategy.  Aye 
could  bring  together  higher  education  faculty  and  school  district 
faculty  as  well  as  representatives  from  business  and  industry  to 
design  and  implement  high  <iuality  instructional  programs.  Local 
level  programs  could  mirror  the  kmd  of  activity  conducted  at  the 
summer  science  and  math  institutes  as  described  in  section  623. 
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We  could  work  with  our  colleagues  in  departments  of  mathemat- 
ics and  science  to  establish  computer  camps  for  junior  and  senior 
high  school  students.  With  partial  support  through  these  discre- 
tionary grants,  these  camps  would  enhance  students  \  skills  and 
might  serve  as  a  recruitment  vehicle  for  them  into  either  careers 
in  science  or  hopefully  careers  in  science  education. 

We  cguld  hire  teachers  during  the  summer.  This  would  strength- 
en the       bf  practitioners  to  the  higher  education  community.  If 
we  are  willing  to  eincourage  businesses  to  hire  teachers  diuring  the 
summer,  why  not  provide  ^me  incentives  for  colleges  and  universi-^\ 
ties  to  do  the  same? 

The  attractiveness  of  this  approach  is  that  it  can  have  substan- 
tial impact  for  a^mall  Federal  investment.  , 

Mr.  Chairman,  on  behalf  of  the  schools,  colleges,  and  depart- 
ments of  education  located  in  institutions  of  higher  education,  w? 
urge  you  to  continue  your  commitment  to  our  Nation's  children, 
schools  and  teachers^  and  to  enact  legislation  that  will  address  the 
technological  needs  of  our  system. 
.    Thank  you,  sir. 

[Prepared  statement  of  Charles  Ruch  follows:] 

Prepared  Statement  of  Dr.  Charles  Ruch,  Bean,  School  of  Education,  Virqinia 
Commonwealth  UmvERSiTYi  I&CHMOND,  Va. 

Good  Ddominf;  Mr.  Chairman,  members  of  the  committee.  .1  an  grateful  for  the  m- 
vitation  to  testify  before  you  on  H.R.  30,  the  Emezigency  Mathematica  and  Science 
Education  Act  I  am  also  delighted  to  learn  that  a  Yellow  Virginian  has  been  select- 
ed as  a  member  of  this  conunittee.  Representative  Boucher,  as  you  know,  served 
with  distinction  for  a  number  of  years  in  the  Virginia.  Senate  where  he  was  recog- 
nized  as  a  good  friend  of  education  and  a  fine  legislator. 

I  am  here  today  representing  the  American  Association  of  Colleges 'for  Teacher 
Education.  AACTB  is  a  national  professional  organization  of  collies  and  uhiver- 
sites  dedicated  to  teajcher  preparation  and  renewal;  collectively  our  member  institu- 
tions preparjd  over  80  percent  oi  all  new  teachers  each  year.     .  " 

,The  attention  of  the  Congress  is  well>  directed  to  search  fdr^lutions  to  shortages 
of  qualified  mathematics  and  science  teachers.  The 'shortages  aie-real  and  they  are 
exacting  a  toll  on  our  nation.  I  listened  with  interest  to  President  Reagan's  State  of 
the  Umon  Address  the  other  evening  and  noted  his  concern  about  shortages  of 
qualified  scientists  and  engineers  and  the  need  to  enact  a  program  to  fill  these  va- 
cancies^^ As  an  educator  I  am  glad  that  the  President  had  identified  mathematics  , 
and  science  education  as  a  priority,  vet  I  cannot  agree  with  the  focus  of  his  state- 
ment We  haven't  onlv  a  shortage  of  ep^eers  or  scientists,  we  are  faced  with  the 
spectre  of  .a  technologically  illiterate  diizenry.  To  suggest  only  preparation  of  addi- 
tional highly  trained  scientists  and  engineers  as  a  solution  is  a  simplistic  and  elitist 
approach^  ^  •  . 

A  1980  sturvey  of  high  school  seniors  conducted  by  the  National  Center  for  Educa-  . 
tion  Statistics  revealed  that  only  34  percent  had  taken  three  or  more  years  of  math 
and  only  20  percent  had  taken  at  hast  three  years  of  science.  Much  publicity  has 
beengiven  to  student  declines  on  stwdardized  maUiematics  and  science  tests.  Yet, 
NCEd  reports  that  the  "brighter",,  usually  college  bound  high  school  students,  are 
scoring  better  on  these  tests.  What  is  disturbing  ahout  these  data  is  that  of  the  stu- 
dents taking  naore  thani  three  years  of  science,  only  18  percent  were  general  stu- 
dents and  9  percent  were  vocational  students.  The  remaining  78  percent  were  all 
enrolled  in  academic  programs.  Our  goal  caimot  be'to  develop  a  scientific  and  tech- 
nological elite.  We  mulst  carefully  examine  our  school  systems  and  6nact  the  needed 
reforms  to  enhance  critical  thinking  skills  for  elementary  and  .secondary  school  chil- 
dren, and  for  stiidents  enrolled  in  all  programs.  These  reforms  must  be  integrated 
into  every  part  of  the  school  ciu^  >: 

l  would  like  to  point  out  that  shortages  of  qualified  teachers  are  not  limited  to  the 
scientific  disciplines.  There  are  shortages  of  qualified  education  personnel  in  many 
subiects  in  many  ge<Mnraphib  areas.  A  recently  published  summary  of  characteristics 
and  attitudes  of  fall  1982  entering  freshmen  revealed  that  only  4.7  percent  plaimed 
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to  become  either  elementary^  eocondary  school  teachers.  If  this  is  correct,  short- 
ages will  multiply.  We  camiot  seek  resolution  to  these  shortages  and  potential  short- 
ages without  a  significant  federal,  state,  and  local  effort  to  recruit  for  classroom  po- 
sitions and  to  encourage  them  to  remain  in  the  profession.  _j .  , 

Citizens,  parents,  teachers  and  children  are  waiting  for  a  solution.  The  introduc* 
tion  of  the  Emere&acy  Blathematics  and  Science  Education  Act  is  an  important 
step.  However,  because  the  public's  expectations  are  very  high,  and  because  economi- 
ic  realities  dictate  that  the  federal  investiment  must  be  modest,  it  is  important  that 
your  deliberations  result  in  legislation  that  school  districts  and  institutions  of 
higher  education  can  use  as  a  workable  model  to  execute  needed  changes,  and  a 
model  that  can  address  current  and  future  shortages  in  other  areas. 

I  believe  this  legislation  goes  a  long  way  toward  the  goal,  but  I  am  concerned  that 
theie  are  several  strucur^  obstacles  that  might  impede  its  successfld  implementa- 
.  tion.  Without  altering  the  inherent  principals  lindergirding  the  legislation,  I  believe 
some  of  these  obstacles  may  be  removed:  . 

Parts  A  and  B  seem  to  exist  in  different  worlds.  No  solution  to  tms  very  cpmplex 
problem  can  succeed  unless  all  segments  of  the  educational  enterprise  work  in  con- 
cert for  example,  section  603  allocates  funds  to  local  school  distncts  for  a  series  of 
activities  designed  to  upgrade  the  skills  of  teachers  and  administrative^  personnel  as 
described  in  section  604.  Use  of  community  resources,  including  colleges  and  umyer- 
sities,  is  encouraged  But  many  colleges  and  universities  are  not  prepared'to  deliver 
the  kinds  of  inservice  iiie  school  districts  need,  expept,  and  deserve.  For  example,  in 
recent  years  the  number  of  institutions  of  hkher  education  offering  mathematics 
and  science  training  has  dedined.  Only  about  40  percent  of  all  colleges  and  universi- ' 
ties  ofifer  programs  in  mathematics  education.  Superintendents  from  school  distncts 
v^rill  come  to.me  and  my  colleagues  at  other  colleges  and  universities  in  Virginia  and 
I  don't  know  ifwe  will  be  able  to  help  them.  .  . 

More  attention  needs  to  be  directed  to  the  potential  of  the  summer  institutes  de- 
scribed in  section  623.  These  institutes  could  be  expanded  to  meet  the  needs  of  col- 
lege and  university  fioculty  not  only  in  the  school  of  education  but  also  in  departr 
meats  of  nifithpmA«r«  as  well  as  needs  of  classroom  teachers.  Faculty  teams  could 
be  brought  together  with  teams  of  teachers  to  share  faculty  and  stafif  development 
opportunities,  to  develop  inservice  programs  for  veteran  classroom  teacherti,  to 
design  strategies  for  teadiers  and  faculty  to  transport  this  inservice  back  td  schools 
and  campuses^  and  to  consider  recruitment  strategies  that  will  encourage  outstand- 
ing high  school  students  to  considiBr  careers  in  teaching.  I 

TPbere  are  several  important  concepts  inherent  in  this  idea-  First,  teams  of  people 
should  be  encouraged  to  attend  the  mstitutes.  One  of  the  criticisms  I  haye  heard^ 
similar  programs  is  that  when  onlv  one  individual  attended  from  a  school  of  district 
it  became  very  difiScult  fbr  the  individual  to  subsequently  implement  new  programs 
or  ideas.  Change  is  often  slow,  and  is  more  easily  effected  by  groups  of  people  than 
l>y  individuals.  •    ■  ^  .    ^    ^  i 

Second,  the  involvement  of  both  school  of  education  and  arts  and  scienc^  faculty 
and  administrators  is  eaaeptf*^  Teacher  inservice  should  combine  both  eimject^ 
matter  and  technique.  To  conduct  institutes  to  sharpen  only  nmthenmtics  and  sci- 
ence skills  has  the  danger  of  producing  frustrated  teachers  who  are  highly  s 
subject  matter,  but  cannot  translate  it  appropriately  into  a  classroom  setting.  These* 
people  will  then  become  prime  candidates  to  leave  the  classroom  for  positions  m 
Dusmess  and  industry.  .  ^  nn. 

aear]y>  we  need  to  recruit  the  best  and  the  brightest  students  mto  teaching.  The 
concept  of  "Congressional  Scholarships"  is  a  good  strata,  but  it  carries  several 
limitations.  • 

First  since  this  legislation  has  a  fiscal  vear  19jg4  implementation  date,  the  first 
awards  could  not  be  made  untU  the  1985-1986  academic  year.  Conseauently,  it 
would  be  1987  at  the  earliest  and  possibly  1988  when  these  students  would  be  enter- 
ing the  classrooms.  If  this  strategy  is  designed  to  have  an  immediate  effect  on  cur- 
rent shortages,  I  think  it  may  faiL  ;  ^  .  ^  .  1 
Second,  awarding  grants  to  students  fbr  their  semor  ^ear  of  undergraduate  school 
and/or  for  graduate  work  doesn't  provide  much  of  an  mcentive  for  young  people  to 
enter  the  profession.  Most  students  must  make  their  decision  to  enter  a  teacher 
preparation  program  before  their  junior  year  and  enter  the  classroom  upon  receipt 
of  an  undeifpraduate  degree.  To  wait  until  they  are  seniors,  only  extends  the 
amount  of  time  they  must  spend  as*  an  undergraduate.  In  addition,  this  provision 
skews  the  program  in  fiavor  of  large  colleges  an^^  universities  offering  either  five 
year  undergraduate  teacher  education  programs  or  masters  and  doctoral  pro^prams. 
There  is  r5atively  little  incentive  for  a  student  in  small  four  year  institutions  to 
even  consider  applying  for  such  a  scholarship  if  it  only  is  apphcable  to  the  senior 
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year.  Nor  is  the  program  an  incentive  for  Btudenta  from  low  income  families,  many 
of  whom  are  minorftiea  With  the  coeta  of  a  college  education  escalatiiig,  students 
cannot  make  a  decision  ad  isophmores  to  enter  professional  programs  with  the  hope 
they  will  receive  financial  aid  as  seniors.  I  see  this  program,  for  all  of  its  good  inten- 
tions, as  a  large  federal  investment  favoring  certain  kinds  of  students  attending  cer- 
tain kinds  of  institutiona 

I  believe  there  are  some  alternatives  that  could  be  incorporated' into  part  B  that 
woiild:  (1)  Enhance  cooperation  between  the  elementary  and  secondary  schools  and 
the  higher  education  communis,  (2)  Develop  and  implement  good  recruitment  strat- 
egies; and,  (8)  Expand  the  impact  of  this  legislation. 

Part  A  of  this  legislation  provides  relatively  unfettered  grants  to  school  districts 
to  purchase  needed  goods  and  services.  What  I  am  siuQgesting  is  a  similar  program 
for  higher  education  so  we  can  provide  these  goods  ancFiMrvices. 

Like  Uie  rest  of  our  education  m^stem,  schools  of  education  are  facing  difficult  fi- 
nancial times.  Although  my  own  Governor,  Mr.^  Robb,  has  a  strong  commitment  to 
education,  state  aid  is  being  cut  Unfortunately^  new,  innovative  programs  cannot  be 
supported  entirely  by  existing  colle^  or  university  fUnds.  However,  in  many  cases 
we  do  have  tiie  flexibility  to  commit  some  institutional  resources  to  complement  a 
federal  initiative.  *  * 

Tlirough  a  series  of  mode^  discretionary  grants  available  to  schools  of  education 
we  believe  a  stimulus  could  be  provided  for  institutions  of  higher  education  to  help 
initiate  nuQ^or  reform  at  modest  cost 

The  model  I  suggest  is  similar  to  the  "Deans  Grant"  approach  in  the  Part  D  of 
the  Education  of  the  Handicapped  Act  and  the  Bilingual  Education  Act  both  highly 
successful  programs  administered  for  few  fedeiU  dollars. 

We  think  we  could  accomplish  a  great  deal: 

We  could  bring  together  higher  education  faculty  and  school  district  personnel  as 
well  as  representatives  fh)m  business  and  industry  to  design  and  implement  high 
quality  instructional  programs.  Local  level  programs  could  mirror  the  kind  of  activi- 
ty  conducted  at  the  summer  science  and  mathematics  institutes  described  in  section 
628.  .  - 

We  could  work  with  departments  of  mathematics  and  science  to  establish  comput- 
er camps  for  junior  high  and  senior  high  school  students.  With  partial  support 
.through  these  discretionary  grants,  the  camps  would  enhance  student's  skills  and 
could  serve  to  recruit  them  into  teachixig  careers.  «  ^ 

We  could  provide  some  faculty  release  time  to  allow  us  to  transport  inservice  pro- 
grams and  eouipment  to  remote  areas. 

We  could  hire  teachers  during  the  summer.  This  would  strengthen  the  ties  of 
practitioners  to  the  higher  education  community.  If  we  are  willing  to  encourage 
business  to  hire  teachers  durixig  the  summer,  why  not  provide  incentives  for  col- 
legui  and  universities  to  do  the  same  thin^ 

The  attractiveness  of  this  approach  .is  that  it  can  have  substantial  impact  for  a 
small  investment 

Let  me  describe  for  you  the  way  this  kind  of  a  program  operates  in  Virginia. 
Spured  by  concerns  that  students  graduating  from  our  high  schools  did' not  have 
adequate  writing  skills,  the  state  of  Virginia  awarded  small  grants  to  six  institu- 
tions of  higher  education  across  the  state.  With  VCU's  grant  the  university  was  able 
to  bring  a  team  of  English  teachers,  English  faculty,  and  school  district  personnel  to 
our  campus  during  the  summer  for  intensive  work  on  writing  skills  and  how  to 
teach  writing  at  the  junior  high  and  high  school  levels.  Higher  education  faculty 
members  be^une  more  sensitive  to  the  needs  of  the  junior  and  senior  high  schools. 
Th6  twenty-Hve  teachers  who  were  part  of  our  program  returned  to  their  schools  in 
Uie  fall  and  conducted  inservice  pn^prams  for  their  colleagues.  Assistance  was  pro- 
vided to  Uie  classroom  teachers  by  faculty  ihembers  who  had  been  part  of  the 
summer  program.  The  ultimate  beneficiaries,  of  course  were  the  studenta  in  Virgin- 
ia's secondary  schools. 

Mr.  Chairman,  distinguished  members  of  the  committee,  on  behalf  of  the  schools, 
colleges,  and  departments  education  located  in  institutions  of  higher  education  we 
urge  you  to  continue  your  commitment  to  our  nation's  children,  schools,  and  teach- 
ers and  to  enact  legislation  that  will  address  the  technological  needs  of  our  entire 
education  systeins.  I 

Mr.  Simon.  Our  next  witness  is  Robert  B.  Gaither,  chairman  of 
the  Department  of  Mechanical  Engineerings  at  the  University  of 
Florida. 
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STATEMENT  OF  ROBERT  B.  GAItHER,  CHAIRMAN,  DEPARTMENT 
OP  MECHANICAL  ENGINEERING,  UNIVERSITY  OF  FLORIDA 

Mr.  Gaither.  Thank  you,  Mr.  CSiairman. 

The  organizations  that  I  represent  are  in  the  written 'record,  so  I 
will  not  further  introduce  myself  other  than  to  note  that  one  sug- 
gests that  l  am  going  to  speak  on  behalf  of  the  teachers.  I  plan  to 
do  so.  , 

It  is  apparait  to  me,  in  listening  to  the  previous  testimony,  that 
this  group  of  Congressmen  certainly  are  aware  of  the  seriousness  of 
this  particular  problem.  Th^  have  been  given  some  input,  and  I 
would  like  to  certainly  congratulate  all  of  the  previous  people  for 
the  information  that  they  have  conveyed  to  you.  I  agree  with  a 
great  deal  it  There  are  some  places,  of  course,  where  I  would 
tend  to  disagree,  but  I  believe  the  problem  is  recognized  and  I 
would  hope  ti^t  yon  got  pretty  quickly— and  I  guess  that's  your  ob- 
jective—down  to  the  solution  part  of  it. 

I  am  going  to  offer  you  five  points  here*  which  I  believe  honestly 
and  sincerely  will  strengthen  your  biU.  I  think  it  is  a  good  bill. 

First,  in  section  604,  or  part  A,  I  feel  that  putting  more  money 
into  certification  and  recertification  is  a  negative  approach.  First  of 
all,  it  is  a  problem  that  the  States  must  address  themselves;  they 
must  pay  for  it.  I  don't  think  that  is  a  cost^ffective  way  for  you  to 
use  3^ur  funds.  I  would  rather  see  your  allowing  the  development 
^f  spedfic  strategies,  develop  a  reward  i^ystem,  for  the  mathematics 
and  science  teachers. 

I  am  possibly  not  the  oldest  person  in  this  room,  but  I  have  had  a 
few  years  of  experience  and  I  can  remember  when  I  was  back  in 
high  school— and  I  would  challenge  the  others  here  to  do  so  as 
well.  If  you  want  to  improve  the  situation  in  the  mathematics  and 
science  classrooms,  improve  the  status  of  that  teacher.  Fm  not 
being  facetious  about  tlus  whatsoever. 

Top  on  their  list,  by  the  way,  is  to  put  a  telephone  on  their  desk 
like  the  football  coach  has.  Give  them  a  student  assistant.  Fix  up 
their  laboratories  to  the  point  where  they  have  at  least  something 
other  than  a  shambles.  There  are  students  today  who  don't  take 
the  science  courses  because  the^  don't  like  that  room. 

I  have  presented  for  the  written  record  some  other  suggestions 
along  these  lines  and  I  won't  belabor  the  point  because  I  see  the 

hour.  J        1.  1 

Second,  it  is  a  known  fact  that  primary  and  secondary  school- 
teachers—^and  I  will  not  belabor  the  point — receive  less  attractive 
financial  awards  than  their  fellow  citizens  in  otner  areas  of  em- 
ployment. What  is  not  well  known  is  the  fact  that  some  of  them, 
and  espedally  tboee  who  are  the  most  dedicated  and  the  most  suc- 
cessfiil  and  the  most  effective,  supplement  the  meager  budgets  they 
have  to  operate  their'labbratories  with  their  own  funds. 

I  would  su£^^  that  you  try  and  find  a  way  to  allow  such  teach- 
ers to  get  tax  credits  for  doing  so.  You're  not  going  to  make  much 
moriey  on  it  because— tiiere  is  not  that  much  money  involved  in 
it— because  they  are  no't  making  much  money  to  begin  with.  But  I 
^  think  it  would  be  a  step  in  the  right  direction  and  I  believe  that 
some  of  these  science  teachers  in  high'  school  and  the  primary 
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schoolB  would  regard  it  as  "somebody  up  there  in  Washington  is 
concerned  about  me." 

Item  3,  the  Nation's  technical  societies,  of  which  ASME,  one  of 
the  organizations  that  I  represent,  the  American  Society  of  Me^ 
chanical  Engineers,  is  but  one,  constitute  an  enormous  reservoir  of 
scientific  talent  in  this  country.  I'm  talking  on  ,the  order  in  excess 
of  2  million  people.  I  would  strongly  recommend  that  you  challenge 
them  in  your  bill  to  help. 

Now,  I  have  been  tola  when  I  came  in  here  to  be  careful  when  I 
said  that,  because  you  might  ask  me,  as  I  leave  here,  to  come  up 
with  some  plan.  Let  me  say  right  now,  I  am  prepared  to  do  so.  l 
can  certainly  call  upon  my  society,  and  I  have  friends  in  the  other 
societies,' which  will  come  up  with  such  ideas  as  strategies  to  assist^ 
mathematics  and  science  teachers,  provide  personnel  to  lecture  on 
specific  subject  matters,  help  out  some  of  those  science  teachers  in 
the  classrooms,  develop  public  awareness  prograntis,  develop,  super- 
vise and  monitor  special  education  and  training  programs.  I  could 
goon. 

Item  4.  People  have  been  talking  so  far  about  $300  million  is  not 
enough  money.  That's  an  incredible  amoimt  of  money  in  my  book, 
and  it  is  very  close  to  April  15.  It  frightens  me.  And,  yet,  I  know 
that  a  lot  of  funding  is  needed.  As  was  pointed  out  earlier,  we're^ 
getting  down  to  a  few  hundred  dollars  per  high  school,  which  isn't^ 
very  much.  I  do  know  of  a  high  schoo^T  where  the  entire  biologv  4e- 

f artment  budget  for  microscopes,  slides  and  equipment  was  ^5  in 
980.  We  helped  out.  We  increased  it  immediately  by  100  percent.  ^ 
We  sent  her  a  $25  check. 

You  need  to  include  the  National  Science  Foundation  and  sever- 
al other  Government  agencies,  including  those  in  the  Defense  De- 
partment who  need  to  have  adequately  trained  scientific  and  math- 
ematically trained  personnel  to  operate  the  sophisticated  hardwme 
that  they  have.  But,  certainly,  the  National  Science  Foundation, 
which  has  an  excellent  track  recoil  should  be  included.  It  would 
appear  to  me  that  binding  th^m  into  your  bill  and  providing  for 
tiaem  a  deeper  involvement,  would  further  strengthen  the  objec- 
tives that  you  have  in  your  bill. 

My  friends  in  -sociolo^  and  psychology  tell  me  that  involvement 
is^ood  because  of  the  nr^t  law  of  psychology.  That  is,  people  will 
sURport  and  back  and  work  for  that  which  they  have  helped  to 
crSjte. 

Finally, .  item  5,  on  congressional  scholarships,  I  might  add  that 
300  or  even  600  scholarships  for  tuition  and  fees  is  not  very  much 
of  an  incentive.  We  are  talking  about  State  universities,  where  this 
is  on  the  order  of  a  $1,000  in  some  cases  less.  That  kind  of  scholar- 
ship exists  and  is  available  in  the  private  communiiy.  Although  if 
you  said  "Congressional  scholarships,"  that  puts  some  more  ineat 
mto  it  if  it  showed  you  meant  business  and  you  wanted  to  get  i^to 
those  high  schools  and  help  out  those  people.  I  honestly  heUeve, 
however,  that  those  funds  might  be  better  spent  on  workshops,  the 
summer  institute,  and  student  assistance,  and  paid  student  assist- 
ance%r  those  science  and  mathematics  high  scnool  teachers,  who 
are  teaching  on  the  order  of  6  to  8' classes  of  40  students  per  day. 

In  dosing,  I  would  offer  my  compliments  to  the  authors  of  H.K. 
30.  I  believe  it  is  a  positive  response  to  a  critical  need.  I  trust  my 
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emphafiiB  on  this  particular  area  will  not  be  misunderstood.  I  be- 
lieve it  is  a  good  bill.  I  think  it  could  be  strengthened.  I  thmk  its 
an  enormous  opportunity  for  Congress  to  display  some  true  leader- 

l^r  your  benefit,  Mr.  Chairman,  I  might  add  a  little  homily.  In 
fact,  it  turns  out  that  I  had  actually  put  it  into  the  record  myself.  I 
happen  to  be- a  person  who  has  command  of  another  language  be- 
sides English.  Unfortunately,  I  am  a  bad  example  because  I  did  not 
learn  it  m  school.  I  learned  it  on  my  own.  I  am  convmced  myself, 
and  I  share  with  you  this  conviction,  that  the  best  single  predictive 
indicator  of  whether  a  student  will  ever  be  successful  in  engineer- 
ing is  his  or  her  grades  in  high  school  English. 

Thank  you  very  much.  '       ,     ^  „  , 

[Prepared  statement  of  Robert  Gaither  follows:] 

Pbkpahkd  Statement  OF  RoBKBT  B.  Gaithkb,  Chaibbian 

BlBdHAinCAL  j^OmSKRINO,  XjNIVKBflnT  OF  FU)RIDA 

My  name  ifl  Robert  B.  Gaither.  I  would  like  to  add  my  oompliments  and  support 
to  the  fine  pwaentations  that  have  already  been  made  before  thw  Committee,  and^ 
thank  you  for  thia  opportunity  to  testify  on  the  current  crisis  in  mathenjatics  and 
science  education.  .  ^   i_  ^        i       *  — 

I  will  base  my  remarks  on  my  experience  m  three  separate,  but  complementanr 
rolea  The  first  is,  I  am  an  educator  in  the  field  of  mechanical  engineering.  In  this 
field  the  problems  you  are  addressing  with  H.R.  30  come  home  to  rooet  in  an  espe- 
cially critical  way.  Mechanical  engineering  is  not  a  specialty.  It  is  a  basic  disapune, 
including  such  spedaltiee  as:  Robotics,  Bio^ngineering,  and  manufacturing.  As  a 
matterH>f-fact,  mechanical  engineering  is  recognized  as  the  broadw^ 
ing  disciplines  William  Everett  (an  eminent  scholar  and  former  Dean  of  Engineer- 
ing at  the  University  of  Illinois)  perhaps  described  it  best  when  he  said,  if  it  moves, 
a  mechanical  engineer  designed  it"  I  have  been  a  me<^nkal 
than  30  yeeas,  18  of  which  have  been  as  a  Professor  and  Head  of  the  Department  of 
Mechanical  Engineering  at  the  University  of  Florida,  ,      «  .  ^ 

My  second  role  is,  the  Immediate  Past^President  of  The  American  Society  of  Me- 
chanical Engineers  (ASMB),  a  large  volunteer  tedmicfid  society.  I  amalso  a  Past 
Vice  President,  BducaUon,  for  ASME.  My  successor  m  ^t  P<w^  ,V^-  L^rpy  S. 
Fletcher,  Associate  Dean  of  the  Co11«m  of  Engmeering  at  Texas  A&M  Univermty, 
was  also  invited  to  testify  before  this  Committee  but  asked  my  to  express  his  regrets 

for  not  being  GJ>le  to  attend.  .    ^  .       i.    i..  :^    «.  iiaaaa 

ASME  waa^fermed  102  years  ago  and  has  a  current  membersmp  of  some^  l^^ 

It  is  a  volunteer  society  with  an  enormous  array  of  resources  mcluding  thirty-two 
separate  technical  divisiofis,  two  m^or  magazines,  a  newspaper,  14  joum^  the 
ASIiiB  Codes^and  Standards  and  a  host  of  other  tedmical  papers.  It  is  rec^gnijed  as 
one  of  the  10  largest  publishing  houses  in  the  world  and  is  comprised  of  a  literal 
army  of  dedicated  and  technicalfy  expert  men  and  women.  We  are  all  personally 
and  profeesionalfy  aware  of  the  need  for  action  to  improve  the  mathematics,  science, 
-  and  engineering  education  in  this  county.  „  * 

Myttdrd  role  is.  Chairman  of  the  Board  of  Directors  of  the  Florida  Foundation  for 
Future  Scientists;  a  non-profit,,  volunteer  organization  dedicated  to  encouraging 
Florida's  youth  to  seek  and  secure  rewarding  careers  m  mathematics,  science  and 
engineering.  Evidence  of  what  I  beUeve  is  an  impressive  record  of  adiievemente  are 
that-  (1)  FTdrida  hi^^i  school  students  won  more  dwards  at  the  1982  International 
Science  and  Engineering  Fair  in  Houston,  Texas  than  any  other  state  or  na^n;  (2) 
the  same  students  won  second  place  in  the  Westinghouse  Saence  Talent  Search 
Awaids. 

With  this  as  a  background,  I  l^ve  the  follovnng  specific  suggestions  to  make  on 

(1)  Part  A;  Section  604  ("Use  of  J^ds  1^  Local  EducaUonal  Affendes"):  I  feel  t^t 
putting  more  money  into  the  certification  and  recertification  of  teachers  is  not  the 
bMt  use  of  funds.  TbB  states  dearfy  have  some  work  to  do  m  this  area  but,  for  the 
purposes  of  this  bill,  support  of  such  actions  should  have  low  priority.  A  better  use 
of  federal  funds  vrould  be  to  develop  strategies  to  demonstrate  the  importance  of  the 
science  and  mathematics  teacher.  This  would  encourage  qualified  people  to  compote. 

■         iSi)  •  ;.,  ■ 
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for  the  avallablo  poeitlons.  While  there  are  numerous  ways  this  can  be  accom- 
plished, I  BU^:e8t  three  that  I  an  convinced  would  offer  immediate  results: 

(A)  Provide  the  mathematics  and  science  teachers  with  student  assistants.  This  is 
a  double  barreled  thrust.  Not  only  will  this  provide  the  teacher  with  status  and 
much  needed  assistance  but  it  has  the  potential  for  starting  a  ''little  League"  of 
Aiture  mathematics  and  science  teachers. 

(B)  Provide  incentives  to  industry  to  equip  the  basic  science  and  mathematics  Isb- 
oratories  so  they  become  the  hallmark  of  the  schools. 

(CD  Provide  mathemaUcs  and  science  teachers  with  the  highest  priority  in  gaining 
access  to  the  use  of  such  community  facilities  as  museums,  public  laboratories,  zoos 
and  similar  educational  resources. 

I  could  to  oh,  but  I  know  that  the  basic  thrust  of  this  suggestion  is  to  make  every 
effort  to  get  money  and  assistance  directly  into  the  classroom  where  it  can  have  a 
meanin^ul  and  immediate  effect. 

(2)  It  IS  a  known  fact  that  all  primary  and  secondary  teachers  receive  less  attrac- 
tive financial  rewards  than  their  fellow  citizens  in  other  areas  of  employment  What 
is  not  as  well  known  is  the  fact  that  some  of  them-~especially  the  most  dedicated 
and  effective — supplement  their  meager  equipment,  supply  and  maintenance  bud- 
gets with  their  own  fimds.  Is  it  possible  that  H.R.  30  can  provide  a  means  by  which 
these  teachers  and  others  are  provided  with  tax  credits  for  such  outof-iMcket  ex- 
penses? As  awkward  as  this  suggestion  may  appear  to  some,  I  must  admit,  I  don't 
know  of  a  more  efHcient  use  of  tax  dollars  tlmn  direct  expenditures  by  the  persons 
most  knowledgeable  of  the  need. 

(8)  The  nation's  technical  societies,  of  which  ASME  is  but  one,  constitute  an  enor- 
mous reservior  of  scientific  talent  Indeed,  the  two  mUlion  plus  volunteer  members 
of  these  societies  comprise  the  largest  re^servior  of  scientific  talent  in  the  free  world. 
How  can  they  help?  Challenge  them  to  carry  out  actions  including,  but  not  limited 
to,  the  following: 

(A)  Plan  and  organize  strategies  to  assist  mathematics  and  science  teachers. 

(B)  Provide  persoimel  to  lecture  on  specific  subject  matter,  act  as  judges  in  con- 
tests, and  work  on  the  development  of  novel  schemes  of  instruction. 

(C)  Develop  public  awareness  programs. 

(D)  I>Bve]p,  supervise  and  monitor  special  education  and  training  programs  for  sci- 
ence and  mathematics  teachers.  \        -  ' 

Clearly  there  are  many  other  things  that  these  societies  can  do.  Challenge  them! 

(4)  The  National  Science  Foundation  is  specifically  chartered  to  provide  assistance 
to  mathematics  and  science  education.  It  is  a  federal  government  agency  that ^ is 
highly  respected  by  n^thematics  and  science  teachers  and  it  has  conducted  a  sig- 
nificant nimiber  of  successful  programs  in  the  past.  It  would  appear  that  H.R.  30 
could  be  strengthened  considerably  if  a  deeper  involvement  by  the  National  Science 
Fomidation  is  to  be  accomplished. 

(5)  Part  B;  Section  621  O'Congressional  Scholarships"):  The  expenditure  of  signifi- 
cant amounts  of  monev  to  provide  congressioiud  scholarships  to  300  people  in  the 
first  fiscal  year  tod  600  in  the  second  does  not  appear  to  be  veiy  cost  effective.  Put- 
ting these  fimds  into  workshops,  student  assistant  programs  and  matching  nrants 
for  equipnient  and  maintenance  would  be.  I  stress  tne  maintenance  because  I  have 
seen  too  often  situations  where  expensive  equipment  is  not  used  because  of  the  lack 
of  funds  available  for  maintenance. 

In  closing,  I  offer  my  compliments  to  the  authors  of  H.R.  30.  It  is  a  positive  re- 
sponse to  a  critical  need.  I  trust  my  suggestions  and  emphasis  on  assisting  math- 
ematics^ and  science  teachers  will  not  be  misunderstood.  I  believe  all  primary  and 
secondary  school  teachers  are  in  ne^  of  assistance.  Indeed,  I  am  personally  con- 
vinced the  best  predictive  indicator  of  whether  a  student  will  be  successful  in  engi- 
neering, is  his  or  her  record  of  grades  in  high  school  English. 

Thank  you.  I  will  be  pleased  to  answer  any  questions. 

This  statement  was  prepared  by  Dr.  Robert  B.  Gaither.  It  represents  the  consid- 
ered judgment  of  this  individual,  an  expert  in  this  field,  rather  tnan  an  official  posi- 
tion of  "Hie  American  Society  of  Engineers. 

Mr.  Simon.  I  thank  you  very  much  for  your  excellent  and  very 
concrete  su^estions.  . 

Licidenta^,  one  of  the  suggestions  which  you  make,  unfortu- 
nately we  can't  include  in  the  bill  because  we  get  into  a  turf  prob- 
lem. Universities  are  not  the  only  places  that  have  those  problems. 
It  is  a  suggestion  that  I  had  not  heard  before  but  I  think  makes^a . 
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great  deal  of  sonso.  That  ia  a  tax  credit  to  teachers  who  do  contrib- 
ute, because  I  know  myself  there  are  teachers  who  have  bought  the 
basics  that  they  felt  were  absolutely  essential  and  have  no  assist- 
ance for  that  at  all  at  this  point.  Tliis  is  under  the  jurisdiction  of 
the  Ways  and  Means  Committee  rather  than  our  committee.  But 
maybe  we  ought  to  be  introducjing  a  separate  bill  to  do  that.  In 
terms  of  Federal  dollars,  it  would  be  almost  inconsequential,  and 
yet  it  would  be  at  least  saying  "thank  you'*  to  those  teachers. 

Our  final  witness  ia  Stephen  Willoughby,  the  president  of  the 
National  Council  of  Teachers  of  Math. 

STATEMENT  OF  STEPHEN  WILLOUGHBY,  PRESIDENT,  NATIONAL 
COUNCIL  OF  TEACHERS  OF  MATH 

Mr.  WnJUOUOHBY.  Thank  you. 

One  of  the  disadvantages  of  going  last  is  that  everybody  has  al- 
ready said  what  you  have  to  say,  and  one  of  the  advantages  is  that 
will  shorten  what  I  have  to  say,  since  I  have  already  been  quoted 
several  times  and  referred  to  on  quite  a  few  occasions,  both  by  the 
first  panel  and  this  panel. 

The  demands  of  an  increasingly  technological  society  for  a  quan- 
titatively literate  population  are  great  and  growing.  The  main 
roadblock  to  providing  mathematically  competent  future  citizens  is 
an  insufficient  number  and  decreasing  supply  of  qualified  teachers 
of  mathematics.  H.R.  30  is  a  small  step  in  the  right  direction.  What 
we  need  is  a  giant  leap. 

The  shortage  of  people  who  are  capable  of  thinking  intelligently 
at  all  levels  ahout  space  and  numbers  is  great  and  it  is  increasing. 
The  shortage  exists  at  the  levels  of  laborers,  supervisors,  secretar- 
ies. It  exists  at  the  level  of  people  who  testify  before  congressional 
committees  and  can*t  keep  their  testimdny  to  less  than  10  minutes. 
I  will  try. 

Statistics  showing  the  decreasing  number  of  State  certified  math- 
ematics teachers  abound  and  are  firightening.  I  have  quot^  some 
in  my  written  report  and  will  not  requote  all  of  those  now.  To  me, 
a  more  serioxis  but  hidden  problem  is  perhaps  the  decreasing  qual- 
ity of  the  people  who  are  certified  to  teach.  Because  of  the  shortage 
of  mathematics  teachers.  States  are,  in  fact,  lowering  their  stand- 
ards to  be  certified.  Sometimes  they  do  this  through  actually 
changing  the  written  documents;  more  often,  they  do  it  through 
the  administrative  procedures,  by  simply  waiving  at  something 
that  would  not  have  been  counted  as  a  mathematics  course  5  years 
ago  and  now  it  will  be  counted  because  we  need  that  body  in  the 
classroom.  ' 

I  take  one  simple  example,  of  a  young  man  who  I  know,  who  was 
certified  to  teach  mathematics  in  NeV  York  State,  He  had  failed 
the  r^ent*s  exams  in  10th  grade  geometry  on  five  separate  occa- 
sions. He  never  passed  the  r^ent's  exams  in  10th  grade  geometry. 
He  never  passed  a  course  in  10th  grade  geometry  or  any  course  in 
mathematics  more  advanced  than  10th  grade  geometry.  And  yet  he 
was  certified  to  teach  not  only  10th  grade  geometry  but  11th  gi^ade 
algebra,  12th  grade  algebra,  trigonometry,  and,  m  fact,  calculus 
and  a  second  year  of  calculus  if  it  happened  to  have  been  taught  in 
a  school  where  he  was  teaching. 
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There  ore  still  many  highly  competent  and  dedicated  mathemat- 
ics'teachers.  In  fact,  the  tning  that  is  amazing  to  me  is  that  there 
are  so  many  competent  and  dedicated  mathematics  teachers  still 
today.  But  the  probability  that  a  given  student  will  benefit  from  an 
excellent  mathematics  teacher  is  decreasing  rapidly. 

Local  communities  are  unlikely  to  deal  with  the  problem  effec- 
tively because  o^a  combination  of  other  serious  local  issues,  and 
because  of  the  extreme  mobility  of  the  modem  American  family. 
According  to  the  latest  census,  more  than  40  million  Americans 
move  each  year.  Noy^,  if  that  is  the  case,  it  is  hard  to  get  the  local 
conmiunity^to  put  lar^  investments  into  a  child  who  will  grow  up 
and  V70]tk  and  be  a  citizen  in  quite  a  different  communi^. 

Increasingly;  in  a  technological  society,  the  Federal  Government 
has  a  vested  mterest  in  the  education  of  future  citi2;ens.  Because  of 
the  duties  of  citizenship,  because  of  the  needs  of  the  economy,  and 
because  of  the  national  defense,  at  ^his  time  in  history  education  is 
of  more  importance  to  the  long-range  common  defense  and  general 
welf£U*e  than  is  any  other  single  factor.  H.R.  30  is  a  step  in  the 
right  direction.  Unfortunately,  at  a  time  when  we  need  a  giant 
stejp,  it  is  a  bab^^  step. 

To  provide  tuition  scholarships  for  300  students  to  become  teach- 
ers each  year  is  surely  the  proverbial  "drop  in  the  bucket".  There 
are  160,000  secondary  school  mathematics  teachers  in  this  country, 
and  according  to  a  1981  National  Science  Foundation  survey,  26 
percent  of  them  expect  to  leave  the  classroom  for  other  jobs.  Los' 
Angeles  city,  by  itself,  required  40Q  new  mathematics  teachers  last 
year.  You  "are  proposing  to  create  300.  Los  Angeles  could  do  away 
with  all  of  them  and  stul  have  a  shortage  of  100  teachers.  ^ 

If  the  numbers  were  great  enough  to  make  any  difference,.! 
would  suggest  that  there  be  some  substantial  changes  in  the  schol- 
arships. I  would  suggest  they  start  at  the  freshman  year,  ,  as  was 
suggested  earlier,  so  that  we  can  attract  people  right  away  into  the 
operation  and  let  them  last  for  up  to  5  years.  I  would  suggest  that 
we  forgive  1  year  of  the  scholarship  or  loan  for  every  2  years  of 
teaching,  so  you  don't  have  to  go  through  the  full  5  years  to  get 
that  reward  of  having  taught  for  a  while. 

I  would  suggest  that  the  grades  that  these  are  based  on  be  math 
and  science  grades  rather  than  just  general  grades,  and  that  per- 
haps if  we  include  freshmen  that  they  include  SAT  scores  or  other 
entry  scores. 

The  proposed  money  for  support  of  research  is  certainly  wel- 
come, but  unfortimately  producers  and  buyers  of  textbooks,  class- 
room teachers,  and  the  other  people  who  actually  determine  what 
happens  in  the  classroom,  seem  blissfully  unaware  of  the  research 
that  is  already  available.  Perhaps  more  money  is  needed  to  dis- 
seminate the  research  findings  and  encourage  people  to  act  upon 
them. 

The  suggestion  that  research  should  be  supported  "particularly 
at  the  secondary  level"  is  most  inappropriate  for  mathematics. 
Children  learn  a  great  deal  of  mathematics  in  the  elementary 
school  and  that  learning  is  the  foundation  for  both  secondary 
school  mathematics  and  secondary  school  science.  Because  math- 
ematics is  a  sequential  subject,  and  because  it  is  essential  to  the 
study  of  most  science,  ignoring  elementary  school  mathematics  in 
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'  research  projecta  or  any  other  form  of  support  would  be  very  short- 


Mr.  Simon.  If  I  may  interrupt  you  right  there,  are  you  swgesting 
that^  in  fact,  it  ought  to  be  elementary  rather  than  secondary?  Or 

that  we  simply  drop   ^       , ,  ,  x 

Mr.  WiLLOUOHBY.  If  I  had  a  choice,  I  would  prefer  elementary 
rather  than  secondary,  but  I  would  really  prefer  that  it  be  both. 
My  preference  would  be  both.  But  if  I  had  to  take  the  choice,  what 
happens  in  the  elementary  school,  in  the  long  run,  is  going  to  be 
more  important  to  the  future  mathematics  and  science  background 
of  people  in  this  country  than  what  happens  at  the  secondary  levej. 
Does  that  answer  your  question?  - 
Mr.  Simon.  Yes,  thank  you.  Tm  sorry  to  have  interrupted. 
Mr.  WnJX>uoHBY.  That^  quite  all  right. 

The  $250  million  to  be  authorized  for  insemce  teacher  traming, 
evaluation,  and  use  of  local  resources  and  modernizing  programs 
and  equipment  comes  to  less  than  $5  per  pupil  after  the  state 
agency  set  asides.  Hardly  enough  to  make  a  dramatic  difference. 

Pven  if  we  were  able  to  dramatically  improve  the  qualifications 
of  some  math  and  science  teachers  with  this  very  smedl  amount  of 
money,  and  the  even  smaller  amounts  in  the  higher  education  sec- 
tion, we  could  expect  many  of  those  whose  skills  had  been  im- 
proved to  leave  to  go  into  higher  paying  jobs  in  industry  and  gov- 
ernment as  soon  as  they  finish  the  courses. 

Helping  teachers  of  other  subjects  get  recertified  to  teach  inaui- 
ematics  tends  to  lower  the  standards.  Teachers  whose  livelihood  de- 
pends upon  their  changing  subjects  usually  meet  the  absolute  min> 
mum  State  reqtiirement  for  certification,  are  often  not  interested 
in  the  subject  to  .which  they  were  forced  to  switch,  and  may  be  ex-^ 
pected  to  simply  abide  their  time  until  they  have  enough  semonty 
to  go  back  to  teaching  the  subject  that  was  their  first  love. 

There  are  other  possible  short-term  or  regioiial  plans  that  inay 
or  may  not  be  effective  in  dealing  with  the  crisis,  but  I  believe  that 
the  common  defense  and  general  welfare  of  the  Nation— I  m  quot- 
ing fix)m  the  Constitution,  as  I  am  sure  you're  aware— are  more  de- 
pendent  on  education  than  on  the  development  or  deployment  s)!^ 
any  p€urticular  technological  innovation.  What  we  need  iBajamor 
re^issessment  of  our  national  priorities,  so  that  rather  tjian  asking 
how  will  we  pay  for  education,  we  should  start  vnth^ucation  at 
the  top  of  our  list  and  then  we  should  ask  how  \?in  we  pay  for  the 
many  other  things  that  are  desirable,  thati}r&  less  necessary  for 
the  long-range  defense  and  welfare  of  the  Nation. 

If  a  true  commitment  were  to  be  made  to  improving  the  educa- 
tion of  our  youth,  I  would  propose  the  following  four  steps.  I  pro- 
pose them  in  this  order  b^use  this  is  perhaps  the  most  important 

^  ■  ,  ■ 

First,  to  improve  the  conditions  within  classrooms  of  this  country 
so  that  a  teacner  can  teach,  rather  than  spending  all  of  his  or  her 
time  on  discipline,  so  that  there  is  substantial  professionjd  support 
to  join  professional  organizations,  to  continue  improving  your 
work.  I  don't  think  adding  a  telephone  on  the  desk  would  have  any 
major  effect,  but  I  would  be  delighted  if  you  could  tear  out  every 
loudspeaker  in  the  system  so  that  some  idiot  principal  couldn  t  get 
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on  it  in  the  middle  of  my  clasa  and  interrupt  it  with  some  'state- 
ment about  what  is  going  on  in  the  parking  lot. 

Two,  to  increase  wie  school  year  to  at  least  220  days,  I  feel  that 
we  loee  a  tremendous  amount  in  our  educational  system  by  the 
long  hiatus  that  occurs  every  summer.  I  know  that  two  of  the  most 
attractive  things  about  teaching  are  July  and  August,  but  I  think 
we  have  still  got  to  change  this  situation  and  take  education  more 
seriously  the  year  round. 

Three,  to  improve  the  standards  for  becoming  and  for  remaining 
a  teacher.  My  organization  and  many  other  organizations  have  set 
down  standards  which  ore  gener&lly  ignored  by  State  certification 
rules*  and  others.  ^ 

Four,  double  the  salary  of  every  teacher  in  the  country  with  a 
nugor  shore  of  the  increase  coming  from  the  Federal  Government. 
There  is  a  crisis  in  education  today  that  will  profoundly  affect  the 
future  of  the  Nation.  If  we  act  by  doing  just  a  little,  we  may  fool 
ourselves  into  believing  t^at  we  have  solved  the  problem,  when  we 
have,  in  fact,  only  succeeded  in  putting  it  out  of  our  minds.  Too 
litUe  action  may  be  worse  than  no  action  at  all. 

Thank  you. 

[Prepared  statement  of  Stephen  Willoughby  follows:] 

Prkpabkd  STATmmrt  of  Stkphkn  S.  Wolouohby,  President,  National  Council  of 
Teachebb  of  Mathematics 

Demands  of  an  increasing]^  technological  society  for  a  quantitatively  literate  pop. 
Illation  are  great  and  growing.  The  main  roadblock  to  providing  mathematically^ 
competent  future  citizens  is  an  insufficient  number  and  decreasing  supply  of  quali- 
fied teachers  of  mathematics*  "The  common  defense  and  general  welfare  of  the 
United  States"  reauire  a  significant  national  commitment  to  education.  H.R.  30  is 
.  one  small  step  in  the  right  direction.  What  we  need  is  a  ^iant  leap. 
t^..  According  to  one  survey  at  the  University  of  California,  92  percent  of  the  women 
and  43  percent  of  the  men  in  the  freshman  class  had  already  disqualified  them- 
selves from  three-quarters  of  the  possible  m^ors  for  lack  of  sumdent  mathematics. 
A  1982  survey  by  the  Center  for  Public  Resources  found  that  according  to  business 
representatives  mathematics  and  science  skills  are  below  what  are  needed  even  in 
the  less  advanced  Jobs  and  in  secretarial  and  supervisory  positions. 

Facts  of  this  sort  have  already  influenced  state  and  looed  education  authorities  to 
increase  the  requirements  in  mathematics,  science,  and  computer  science.  Colleges 
and  universities  are  raising  their  standards  in  mathematics  and  science  for  entry. 
But  even  without  such  requirements,  high  school  students  have  begun  to.take  more 
<  mathematics,  science,  and  computer  science  because  they  correctly  perceive  these  as 
the  skills  that  will  be  needed  m  the  wojld  of  the  future.  For  the  foreseeable  future 
there  will  be  a  greater  demand  for,  than  supply  of,  people  who  can  and  will  think 
quantitatively  and  make  intelligent  decisions  regarding  real-world  situations  involv- 
ing number  and  space.  The  problem  is  serious,  out  the  young  people  of  the  nation, 
with  and  without  guidance  ^m  their  elders,  are  beginning  to  rise  to  the  challenge. 

Another  problem  that  has  been  critical  is  rapidly  becoming  more  critical  as  school 
students  take  more  maUiematics  and  computer  science.  With  the  exception  of  one  or 
two  years  (1969-1^0)  there  has  been  a  documented  sborta^  of  mathematics  teach- 
ers for  the  past  40  years  in  this  country.  The  shortage  is  rapidly  getting  worse. 
Some  of  the  reasons  mdude:  . 

(1)  There  has  been  a  77  percent  decline  in  the  number  of  secondary-level  math- 
ematics teachers  prepared  in  the  past  ten  years,  and  only  about  65  percent  of  those 

J prepared  to  teach  mathematics  actually  enter  the  teaching  profession.  In  Missouri, 
or  example,  the  number  of  college  graduates  who  ciould  have  been  certified  to  teach 
mathematics  from  the  class  of  1973  was  443.  In  1981  the  figure  was  95.  In  1982  it 
was  67. 

(2)  Almost  five  times  more  mathematics  and  sdence  teachers  left  the  profession 
for  nonteaching  jobs  than  left  for  retirement  in  1980,  and  the  demands  of  industry 
and  government  for  more  matiiematically  trained  individuals  are  increasing. 
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(8)  Tha  damandi  for  computer  couneu  in  school  ara  boina  met  primorily  Uiroiurti 
tho  eflbrta  of  mathomatic*  toachon  who  aro  then  available  to  teach  fewer  maUi- 
einaticfl  coursM,  \  i  ' 

P©rhapa  the  moat  lurprialng  fact  about  tho  aituation  is  that  there  are  •omany 
dodicatedL  weU-qualifled  toachora  still  teaching  in  thU  country.  Teaching  la  certainly 
the  moat  hnportant  and  difllcult  profeaeion  known  to  the  humam  race.  Our  deatlny 
ia  dependent  upon  the  minda  of  our  (Uture  citlzena.  The  human  mind  ia  the  moat 
compW  and  remarkable  thing  on  the  face  of  the  earth— by  compariaon  the  moat 
advaiaced  conipSerti  loot  like  oversized  Tinkertoya.  Yet,  we  have  entrusted  thoao 
minds  to  the  members  of  one  of  our  moat  underpaid,  overworked,  and  undervalued 
professions.  It  la  amadng  that  anybody  who  ia  competent  to  do  the  iob  ia  wUUng  to 
do  it.  Somebody  once  remarked,  correctly,  that  any  competent  teacher  who  contin- 
uea  te  teach  ia  truly  committed-or  truly  ought  to  be.  ^  •      :  *u 

In  spite  of  the  fact  that  there  are  many  dedicated,  competent  teachers  in  the 
schools  of  the  nation,  there  are  not  nearly  enough-Hwpeci^  in  the  areaa  of  math- 
ematica  and  the  physical  aciencea  (phyaica  and  chemistry).  Although  there^appear  to 
be  live  bodiea  in  front  of  most  mathematica  clasarooma  in  the  country,  thoae  who 
are  taaching  are  often  groe«ly  underprepared.  Laat  year  60.2jpercent  of  the  newly 
hirwi  science  and  mathematica  teachera  were  Judged  unqualified  by  "^f  Pnncipala 
who  hired  them.  And,  a  principal  ordinarily  conaidera  a  teAcher  qualined  if  the. 
teacher  meeto  state  certification  requirements.  In  many  atatea,  a  rew)aably  imagi- 
native prospective  teacher  can  be  certified  to  teach  mathematica  with  far  leea  ^an 
adequate  preparation.  For  example,  I  know  one  young  man  who  received  certifi^- 
tion  to  teach  mathematica  in  New  York  even  though  he  had  failed  the  Kegento  Bk- 
amination  in  tenth-grade  geometry  on  five  separate  occaaiona  and  had  never  paaaed 
either  geometry  or  any  more  advanced  mathematica  course,  r  ,  ii_ 

The  lack  of  enough  qualified  mathematica  teachera  ia  unfortunate  for  the  naany 
studento  who  will  have  to  learn  mathematica  without  adequate  instruction.  If  ttiey 
faU  to  learn,  underatand,  and  appreciate  mathematics,  it  will  forever  nrevent  thena ' 
from  understanding  and  dealing  with  the  world  aa  weU  aa  they  mlaht  have.  Bwond 
that,  their  options  Tor  pursuing  fatuie  education  and  for  fiimlling  their  occupational 
Koala  will  be  severely  limited.  Because  of  the  needa  of  individuals,  local  and  state* 
school  authorities  have  an  obligation  to  do  everything  in  their  power  to  provide  ade- 
quate teachera  and  an  adequate  education  for  all  children  m  every  achool  in  their 
jurisidictiona.  Unfortunately,  local  votera  are  aware  of  the  great  mobility  of  the 
modem  American  family  ftO  million  Americana— almoet  one-fifth  of  the  popula- 
tion—move every  year),  so  they  are  often  unwilling  to  provide  the  tax  revenues  wito 
which  to  give  a  quality  education  to  a  child  who  will  probably  become  a  ati»n  rf; 
and  be  employed  in,  another'  community.  Thus,  what  was  once  a  local  reaponsifiiUly 
for  education  ought  now  to  be  shared  by  the  federal  government         '      ,  ' 

Beyond  the  natural  interest  of  each  individual  in  acquiring  an  adequate  education 
the  nation  haa  a  vested  interest  in  the  education  of  every  ^tizen. 

The  righta  and  dutiea  of  dtizenahip  require  aja  education  citizenry,  and  in  an  in- 
'croarin^  technological  aodety,  that  education  must  include  mathematical  and  sa- 
entiflc  reasoning.  -  ,       .    ^  ai. 

The  economic  future  of  each  nation  ia  becoming  more  dependent  upon  the  matn- 
ematical  and  scientific  education  of  ita  citizens— a  fact  that  has  been  recognized  and 
acted  upon  by  our  nu^r  economic  competitors.  j     i.i  ^ 

FineSy,  the  very  defenae  of  the  nation  ia  now  dependent  upon  tiie  eduction  <tf 
our  citizens.  Two  hundred  years  ago  the  nation  was  defended  with  musket  and 
cannon,  and  armies  traveled  on  foot  or  horseback  a  higher  education  yas  of  httle 
need  to  the  defenders  of  our  country.  Today  we  find  that  army  recruita  do  not  know 
enou^  mathematica  to  understand  the  mamialB  written  to  help  them  run  the  ao- 
phifiUcated  military  equipment  on  which  the  nation  ia  investing  so  much. 

Gongrees  has  the  power  and  obligation  to  "provide  for  the  common  defense  and 
genewd  welfare  of  the  United  States."  Today,  that  power  and  tfc^t  obhgation  reqmre 
Congresa  to  act  to  assure  the  adequate  education  of  the  children  of  the  Umted 

^*hS  30  is  a  step  in  the  right  direction.  Unfortunately,  it  is  a  baby  step  at  a  time 
when  we  are  in  need  of  a  giant  step.   »         >  .  ,  w-^„ 

To  provide  tuition  schoUuships  to  800  students  each  year  to  helj  tiiem  become 
teachers  is  surely  the  proverbial  drop  in  the  bucket  There  are^  I3QOO  secondary 
school  mathematics  teachers  in  the  country,  and  according  to  a  1981  National  ba- 
enceFouhdationsurvey,  25  percent  of  those  expect  to  leave  the  cLasaw^^  ^ 

The  funds  for  improving  college  programs  and  facultar,  especially  in  technological 
areas,  may  be  expected  to  have  a  reasonably  positive  effect  on  Bome  collegea  but  are 
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not  llk«ly  to  trlcklo  down  to  tha  eloinentary  and  necondary  i»chool  Jovol  in  any  nUt- 
nlflc«nt  quantity. 

'ITio  proixwod  monov  for  BUpoort  of  rwienrch  Ln  certainly  wolcoma.  but,  uiifortu* 
natalv,  producom  and  ouyt^nf  of  toxtbookfl,  clooaroom  teachortf,  and  othera  who  actu-' 
ally  datemilno  what  happens  in  tho  cloaaroom  scorn  blUMibllv  unaware  of  the  ro- 
ooardi  that  ia  alroody  available.  Perhapa  moro  monoy  la  noodod  to  dia«emlnate  ro^ 
aoarCh  flndinga  and  encourogv  people  to  act  upon  thorn. 

II16  augHeetion  that  roooorch  should  bo  supported  "particularly  at  the  secondary 
level"  may  be  appropriate  In  science  education  where  relatively  little  In  taught  at 
the  elementary  school  level,  but  it  would  Jbo  moi|t  Inappropriate  hi  mathematics. 
Children  I  earn  a  great  deal  of  mathematibi  In  the  elementary  school,  and  that 
learning  la  the  foundation  for  both  secondary  school  mathematics  and  secondary 
school  science.  Because  mathematics  is  a  sequential  subject  and  because  It  is  eesen* 
tial  to  the  study  of  most  science.  Ignoring  elementary  school  mathematics  in  re- 
search proicctfl  would  bo  a  very  shortsighted  move  indeed: 

TTie  1260,000,000  to  be  authorized  for  In-service  teacher  training,  evaluation  and 
uae  of  local  resources,  and  modeming  programs  and  equipment  comes  to  lees  than 
$6  per  pupil  after  state  agency  ''set  asides. '  Hardly  enoung  to  make  a  dramatic  dif- 
ference. 

Even  if  we  were  able  to  dramatically  improve  the  qualifications  of  some  teachers 
of  mathematics,  computer  science,  and  the  physical  sciences  with  this  small  amount' 
of  money  (and  the  even  smaller  amounts  in  the  higher  education  section),  we  could 
oipect  many  of  those  whose  akills  had  been  improved  to  promptly  leave  teaching  to 
go  into  higher  paving  Jobs  In  industry  and  government. 

Insofar  as  the  in-aervice' education  helpcNd  teachers  of  other  subjects  to  be  recerti- 
fied in  mathematics  or  science,  the  action  would  tend  to  load  to  a  lowering  of  quali- 
fications. Teachers  whoso  livelihood  depends  upon  their  changing  subjects  usually 
moot  the  absolute  minimum  state  requirements  for  certification,  are  often  not  inter- 
ested in  the  subject  to  which  they  were  forced  to  switch,  and  may  be  expected  to 
simply  bide  their  time  until  they  have  enough  sonority  to  go  back  to  teaching  the 
subject  that  was  their  first  love.  . 

y  Many  short-tenn  solutions  to  the  crisis  in  mathematics  and  science  education 
have  been  proposed,  and  some  are  being  tried  by  state  and  local  education  officials. 
These  include  salary  supplements  based  on  shortage,  loans  for  prospective  teachers 
in  shortage  areas  ¥nth  foregivenees  of  parts  of  the  loans  for  each  year  of  teaching, 
improved  conditions  (increased  planning  time,  reduced  nonpnofe^ional  work  such  as 
supervising  study  halls  and  lun(^h  rooms;  more  support  for  attendance  at  profession- 
al meetings  and  for  graduate  work,  etc.),  and  encouraging  industries  to  hire  math- 
ematics and  ^ence  teachers  during  the  summer  to  enhance  their  incomes  and  their 
knowled^  of  how  their  sub^jects  are  used  in  industry.  If  sufficient  resources  were 
poured  mto  solutions  of  this  sort,^  there  would  certainly  be  an  efTect.  Insofar  as 
salary  supplements  are  offered  b^one  state  or  locality,  those  supplements  are  likely 
to  produce  a  reallocation  of  mathematics  and  science  teachers  but  will  prpbably  not 
substantially  Increase  the  number  of  such  teachers  in  the  nation  as  a  wnble  unless 
the  supplements -are  of  the  order  of  .magnitude  of  $10,000  per  year  or  more,  since 
that  is  what  would  be  required  to  conlpete  with  saleuies  offered  to  the  same  people 
in  industry.  The  problem  with  such  additional  support  for  teachers  of  shortage  sub- 
iects  is  the  pernicious  notion  that  might  be  fostered  that  those  teachers  are  some- 
how better  or  more  important  than  the  teachers  of  other  subjects — the  only  lustifi- 
cation  for  such  supplements  would,  of  course,  be  the  law  of  supply  and  demana. 

If  we  are  the  solve  the  long-term  crisis  facing  the  nation  in  education,  the  Congess 
and  the  President  must  take  seriously  the  charge  to  ''provide  for  the  common  de- 
fense and  general  welfare  of  the  Umted  States.  And,  they  must  realize  that  the 
long-range  defense  and  general  welfare  of  the  nation  are  more  dependent  on  the 
education  of  our  youth  than 'on  development  or  deployment  of- particular  technologi- 
cal innovations.  With  a  federal  bud^t  in  excess  of  700  billion  dollars,  there  has  to 
be  room  for  a  few  billion  dollars  to  improve  the  education  of  our  children  and  thus 
insure  the  future  defense  and  economic  welfare  of  the  nation. 

If  a  true  national  commitment  were  to  be  made  to  education,  I  would  propose  that 
the  following  four  steps  be  taken: 

(1)  Improve  conditions  within  the  schools.  Make  clear  to  our  ^ucators  what  they 
ore  supposed  to  be  achieving  and  what  they  are  not  responsible  for  doing.  Provide 
strong  support  for  maintaining  discipline  within  the  classrooms  so  education  can 
proceed.  Provide  better  educational  materials  and  better  opportunities  and  support 
tor  teachers  to  evaluate  those  materials  and  use  them  enectively.  Provide  better 
equipment  and  other  facilities.  Firovide  more  opportunity  and  incentive  for  teachers 
to  continue  their  professional  development  through  participation  in  activiUes  of  pro- 
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fttMilonid  •ocWti«#  wmI  throutfh  ftiriher  furmiU  educ^Uon.  Ikfyoiul  thb,  niuilonUi,  par- 
DnU.  imd  oUwir  cMimm  »hould  openly  ihow  dioollant  Uttchem  Uv»  w»|>oct  to  which 
ihity  •!«  0nUU«a  for  dolntf  •  diflrUmft  job  w«U— wid  many  of  our  pt^nt  t^hpm 
AltK  doing  th«  Job  miicninoonUy.  ^  -^^        ^      ,  r^,,  „ 

(2)  IkKitMMo  Um»  ichool  ywr  to  nt  leaat  220  day*.  Tho  oducaUon  Imt  durfn*  Uio^ 
«umin«r  \b  (mr  gmiU)r  Umn  the  •Impla  lAck  of  luivin^  laamod  for  40  or  m>  addlUonal 
dw  Any  tAiuilidr  can  tell  you  thai  ttudenU  forg«t  a  grent  deal  over  the  »ummer, 
and  much  of  iha  flrat  month  hack  la  tpcnt  rolearnlnir  tliat  which  ha*  been  fongotten. 

(8)  Improve  •Uhd«xli  for  becoming  and  romalnlng  a  teacher.  Profeiwlonal  organl- 
vationa  such  a«  the  NaUonal  Council  of  Teachem  of  Matherwu^tlce  have  publbhed 
itandarde  for  becoming  teachen.  Theae  itandanb,  by  any  nmonable  criteria,  are 
minimal  given  the  job  the  teacher  U  expected  to  afeooropllidi.  However,  •tate  certlfl- 
caUon  requiremenU  are  invariably  lower  than  the  itandardi  advocated  by  tiw  pnh 
feeekm*  and  many  iUtee  have  tended  to  lower  thoiw  ttaodardii  stiU  ftirther  in  Ikht 
of  •hortagee.  But,  beyond  the  new^^for  higher  entnr  ttandanle,  we  muit  realLro  that 
the  world  la  changing  and  teachere  muit  change  with  It  or  be  unable  to  provide  stu- 
denU  with  an  upl<>^te,  appropriate  education.  A  teacher  who  \b  certified  today  at 
the  ag«  of  22  could  etiU  be  fwhing  in  the  year  2081.  Although  the  world  wUl  cerj 
talnW  have  changed  bv  then,  meet  ttatee  do  not  requlro  the  teacher  to  have  learned 
anything  new  inthat  time.  .     ,r.   . .  .  ^     #  ^u-^ 

(4)  Double  the  wJaiy  of  every  teacher  in  the  country.  Double  the  salariea  of  thoee 
In  shortage  ar^  ami  in  nonahortage  areaa,  of  thoee  who  are  good  and  tho»o  who 
m  not  to  good  Doea  thie  mean  that  eome  incompetent  teecheni  vml  be  overpaid? 
Of  couree.  But  any  teacher  who  la  incompetent  ia  already  overpaid.  Changes  pro- 
posed here  would  greatly  improve  the  quantity  and  quality  of  people  tzying  to 
become  teacher*  ana  would  improve  the  proceduree  uaed  to  select  and  educate  thoee 
people,  as  weU  a*  making  it  poesible  for  the  many  line  touchers  who  are  already 
teaching  to  concentrate  more  effort  on  improving  their  teaching  stUl  ftirther.  With-  , 
out  such  dramatic  action,  this  nation  can  expect  to  ipWlually  lose  its  predomlnent 
place  in  the  intellectual^  technological,  economic  and  creative  activities  of  the 
world.  Because  the  general  welfare  of  the  nation  is  at  satke,  the  Congress  has  both 
the  power  and  the  obligation  to  act  Tho  fhiandal  support  for  this  improvement 
should  probably  come  largely  from  the  federal  government,  so  tha^,when  federal 
IVmds  are  matcned  by  local  and  state  governments,  the  federal  government  would  be 
paying  about  one-third  of  the  cost  of  faculty  salaries  in  schools. 

There  is  a  crisis  in  education  tod^  that  will  profoundly  affect  the  future  of  the 
nation.  If  we  act  by  doing  just  a  little,  we  may  fool  ourselves  into  behoving  that  we 
/have  solved  the  problem  when  wo  have  in  fact  only  put  it  out  of  our  minds.  Too 
little  action  may  oe  worse  than  no  action  at  all. 

Mr.  Simon.  I  thank  you  for  an  excellent  statement. 

K  I  can' just  make  a  couple  of  commenta — and  your  statement 
really  ties  in  with  Dean  Ruch's  testimony  here  earlier,  we  have  to 
face  up  to  the  problem  and  what  you're  talking  about  goes  really 
far  beyond  ^latn  and  science. 

Mr.  WniLbuoHBY.  Yes,  sir.  '  >     :  ^  .       ,  i. 

Mr.  Simon.  And  that  is,  wherd  we  are  poing  as  a  nation,  what 
our  priorities  ought  to  be.  My  subcommittee  held  heiarings  last 
year,4he  last  2  years;  on  the  problem  of  the  quality  of  teachers. 
First  of  all,  to  my  knowledge,  it  was  the  first  time  in  the  history^  of 
the  Nation  that  such  hearinm  have  been  held.  There  was  xesis^ 
ance  even  to  the  idea  of  holding  hearings  on  the  question.  And 
then,  frankly,  it  wm  unclear  what  we  ought  to  be  doing.  We  intro- 
duced a  resolution  to  simply  call  on  the  States  to  set  up  commifl- 
sions  to  look  at  the  whole  question  of  where  we're  going  arid  what 
the  quality  ought  to  be.  We  introduced  it  under  a  procedure^  am^ 
a  suspension,  which  requires  a  two-thirds  vote,  and  we  did  not 
get— we  got  a  m^ority  but  we  did  not  get  a  two-thirds  vote  even 
for  that  modest  proposal  because  thc^re  were  many  who  felt  tiie 
Federal  Government  shouldn't  be  paying  any  attention  to  this 

f roblem  of  quality  in  teachers,  that  that's  not  the  business  of  the 
'ederal  Government 
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r  It  really  gets  do^/m  to  where  we  ought  to  be  going  and  what  we 
ought  to  be  doing.  I  share  your  ^concern.  I  would  love  to  see  much 
of  what  you  suggest  enacted  tomorrow.  We  are  not  going  in  that 
direction  right  now.   ^  , 

You  mentioned,  Dean  Ruch,  the  4.7  percent.  It  is  down  to  4.7  per- 
cejat  of  thbse  who  are  going  into  teaching.  My  concern  is  not  simply 
the  4.7  percent  but  who  the  4.7  percent  ai^.  If  we  believe  that  ^e 
determine  the  future  of  £his  Nation  through  education,  and  I  be- 
lieve we  do,  then  we  had  better  take  a  look  at  the  most  important 
ingredient,  and  that  is  the  teacher.  That  gets  back  to  Dean  Le- 
Fevre's  one  word  that  we  have  paid  much  too  little  attention  to, 
and  that  is^  quality^  We  simply  have  to  do  something. 

Then  we  can  look  at  something  like  220  days.  It's  interesting, 
that  Japan  has  250  days  a  year.  They  are  our  competitors  and  we 
hope  they  will  stay  our  friendly  competitors.  The  Soviet  Union  stu- 
dent goes  to'school  6  days  ^a  week,  not  5  days  a  week.  So  that  I 
don't  get  in  trouble  in  southern  Illinois,  I  am  not  here  advocating 
either  one  of  those  things.  [Laughter.]  . 

But  I  think  we  had  better  recognize  the  world  in  which  we  live, 
and  we  had  better  determine  what  our  priorities  are,  and  how  you 
really  secure  the  kind  of  national  security ^ that  we  are  talking' 
about.  You  have  all  been  excellent  witnesses  and  I  appreciate  it. 

I  apolcmze  again.  We  ended  up  with  far  too  many  witnesses 
today,  and  you  ended  up  here  being -oh  the  program  much  too  late. 
My  apologies  and  my  thanks.  I  think  you  have  contributed  a  great 
deal,  and  while  we  are  not  going  to  pe  able  to  incorporate  ml  of 
your  suggestions,  I  think  the  final  bill  will  show  evidence  of  your 
testimony,  and  I  hope,  more  important  than  that,  where  we  go  in 
tjie  future  will  show  evidence  of  your  testimony.  We  ^ thank  you 
agaih^very  much.  I  would  like  to  include  for  the  record  at  this 
point,  suggestions  from  Dean  John  E.  Sandberg  from  Western 
Michigan  University. 

The  subcommittee  stands  adjourned. 

[Whereupon,  at  2:45  p.m.,  the  subcommittee  was  adjourned.] 

A  Plan  To  Impsovk  Math  Eaucatioh  at  thb  Eleusktaby  and  Middle  School 

Lbvql  ^ 

BTJgtmfre  OF  THIS  PKOSPBCrUS 

*  (1)  To  forge  partnership  between  business  and  public  school  systems  to  provide 
math  teachers.  ^    '  ■  • 

(2)  The  first  five-years  of  employment  v/itlrbusiness  and  indostiy  will  be  spent 
teaching  in  a  public  school  system. 

(3)  Low  interest  loans  will  be  forgiven  At  the  rate  of  20.  percent  for  a  year  of  teach- 
ing, <ir 

(4)  Business  and  industry  have  been  provided  incentives  by  the  goivemment  for 
participation  in  this  program. 

The  need  to  strengthen  math  instruction  in  the  Nation's  schools  is  generally  rec- 
ognized. The  pool  01  Americans  with  math  skills  continues  to  dwindle.  As  we  move 
to  an  ever  more^technical  sodetyi  personnel  with  math  skills  must  be  available. 

It  is  in  the  interest  of  Anierican  business  and  industry  that  elementary  and  sec- 
ondary math  instruction  be  strengthened.  In  recognition  of  this  fact,  it^is  proposed 
that  tn^  join  with  school  systems  in  a  Joint  program.  With  support  fix)m  the  Feder- 
al Government,  a  continuing  solution  can  be  fbn^. 

The  aalary  structure  for  teachers  makes  it  difficult  for  schools  to  compete  against, 
business  and  industry  for  top  flight  j^ersonnel  with  math  skills.  Not  onjy:  are  begin- 
ning salaries  low,  but  teachmg  salaries  tend  to  top  'out  at  a  time  that  cnher  profes- 
sional salaries  start  to  move  up  sharply.  Paying  beginning  bonuses  or  salary  differ- 
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entialfl  will  only .  provide  temporary  relief,  and,  in  doing  so  take  strong  objection 
firt)m  teacher  unions  and  other  organizatiotiB.  '  ■       ,    _      j  . 

It  is  proposed  that  a  network  of  American  busmess  and  mduystry  be  formed  and 
that  these  businesses  and  industries  make  a  commitment  to 'strengthen  math  m- 
struction  in  American  schools.  The  business  and  industry  community  will  hire  uni- 
versity graduateSf  mathematic  equipped  teachers.  These  individuals  will  be  placed 
in  math  teaching  roles  for  their  first  three  to  fiyp  years  of  their  employment  vnth 
their  company.  They  will  provide  summer  employment  and/or  support  for  further 
education.  ^ 

The  Federal  Government  will  provide  incentives  for  business  and  industry  that 
participate  in  this  program.  These  incentives  could  be  in  the  form  of  a  favored 
status  as  a  supplier  or  a  contractor.  Tax  relief  could  be  provided.  For  example,  proof 
of  hiring  a  teacher  with  fiye  years  of  experience  would  credit  them  with  some  fonn 
of  incentives.  '        ,  xi_  x     t.  . 

The  Federal  Government  will  provide  students  who  pursue  a  nwth  teaching  cinr- 
riculum  with  low  or  no  interest  loans.  These  loans  will  be  forgiven  at  the  rate  of  20 
percent  a  year  of  succoasild  teaching  experience,  .  xi_  x    i_  r 

School  systems  will  pledge  to  do  two  year  salary  averaging  for  math  teachers  for 
as  long  as  they  have  teachers  participating  in  the  program.  That  is  the  first  year 
math  teachers  will  receive  a  salary  equal  to  the  average  of  the  first  and  second,year  ^ 
salary  schedule,  etc.  At  the  end  of  five  years,  if  the  teacher  chooses  to  remain  m  the 
school  system  they  return  to  the  regular  salary  schedule.  Under  this  prMfram  school 
systems  will  have  much  stronger  math  personnel  who  are  at  the  state  of  the  arp  and 
atthelowerendof  their  salary  schedules.  , .  .  • 

Business  and  industry  can  help  themselves  by  improving  math  instruction  m  the 
schools  and  to  increase  the  size  of  the  pool  of  math  personnel  that  they  can  select 
from.  In  addition,  they  can  participate  m  establishing  training  programs,  for  teach- 
erdwhawillbejoining  their  organizations,      .  ^,  .         .  ^, 

Most  young  people  have  a  great  deal  of  altruism.  Witness  the  participation,  m  the 
Peace  Corp.  Although  they  may  have  ambitions  to  take  their  place  m  American 
business  and  industry,  many  are  interested  in  strengthening  the  fiber  of  thcor  soci- 

^*^he  overall  impact  of  this  program  will  be  to  strengthen  math  instruction  by  pro- 
viding top  flight  instructionsLl  personnel  who  are  at  the  state  of  the  art  Schoolws- 
tems  will  not  need  to  be  in  direct  competition  with  business  and  industry  for  these 
top  flight  personnel.  ar 

A  Plan  To  Ibipeovk  Sciknck  Education  at  the  Elebientary  and  Mipdijs  School  ^ 

]£l£MENT8  OF  THIS  PKOfiinEDCTrU 

(1)  Elementary  school  science  prc^rams  must  be  strengthened' so  that  secondary 
school  science  pn^rams  need  not  be  watered  down.  _  .  _  :  ^ 

(2)  The  breadth  to  science  knowledge  that  must  be  utilized  is  immense.  Interactive 
video  will  be  the  source  of  knowledge.  The  teacher  will  "direct  the  learning  pro^; 

(3)  Instructional  units  will  be  developed  at  all  levels;  kindergarten  through  middle 
school.  The  units  will  be  such  that  each  school  district  wiH  have  control  of  its  own  ^ 
curriculum.     *^  .  .  . 

(4)  Subject  matter  scholars,  education  developers,  practicing  school  district  person- 
nel and  production  personnel  will  form  production  teams.  .  i^i  ^ 

(5)  Science  units  that  are  current  and  up-to-date  will  bo  constantly  available  to 
the  school.  r*  .  *  . 

(6)  Units  will  be  transmitted/distributed  froin  me  source,  thus  reducing  develop- 

°*^*Sc^l  district  personnel  will  need  assistance  in  utilizing  this  instructional 

°*^ence  education  in  the  schools  of  ithe  United  Stetes  is  at  a  dangerously  low  , 
level.  Increased  concern  about  the  quality  of  instruction  has  led  the  Congress  to  con- 
sider legislation  to  increase  the  number  of  qualified  science  teachers  and  to  upgrade 
the  skmaof  those  persons  currently  teaching.         ....  .  ^   ^       ,   ^  j 

Much  of  the  current  concern  in  science  education  is  focused  at  the  secondary 
level.  The  importance  of  science  education  prior  to  secondary  school  is  critical  since 
it  provides  the  foundation  for  subsequent  scientific  understanding.  .  Because  of  the 
problems  in  science  instruction  programs  in  the  elementary  grades,  and  mtothe 
middle  school,  secondaiy  student^  are  not  attracted  to  the  study  of  science.  Even 
when  they  are  attracted  their  lack  of  basic  knowledge  often  requires  secondary  sa- 
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enc©  programfl  to  "water  down"  the  inBtniction.  Thia  educational  deprivation  cdh- 
tlnues  to  take  jta  toll  on  th©  students'  progresa. 

The  American  educational  community  has  tried  several  methods  of  strengthening 
science  education,  Le.,  in-service  workshops,  fellowship  grants,  equipment  purchases, 
-  curriculum  development  efforts,  etc.  Most  of  these  efforts  have  been  directed  to  the 
secondary  level.  Their  success  has  been  variable  but  none  seem  to  offer  promise  for 
use  in  improving  science  Instruction  at  pre-secondary  levels. 

The  technological  developments  tlmt  we  must  understand  and  staff  may  hold 
promise  for  improving  science  instruction  in  our  schools.  In  the  past  few  years,  a 
potentially  powerful  technolc^  has  been  developed  and  refined.  This  technology  is 
interactive  video.  Interactive  video  coiijples  the  technolo^  of  microcomputers  with 
video  recording.  The  hardware  which  is  available  offers  a  nighly  flexible  and  manip- 
ulable  vehicle  for  instruction:  While  to  some  persons  the  claims  made  for  interactive 
video  n^ay  seem  a  replay  of  other  lavish  Claims  which  were  never  realized  for  teach- 
ing  machines,  or  educational  Television,  a  closer  inspection  of  the  products  which 
are  available  indicates  that  interactive  video  does  offer  new  and  exciting  poasibili- 
ties.  Interactive  video  also  capitally  on  the  fascination  with  computer  games. 

It  is  proposed  that  an  organization  be  put  into  pUce  to  produce  and  distribute  in- 
teractive video  instructional  software.  Tl\ese  infiftkictio^kl;.^^  will  be  at  various 
levels  from  kindergarten  through  the  middle  schobfe  The  cnteria  for  deciding  upon 
which  areas  will  be  developed  will  be:  importance  of  the  con^  or  knowledge  for 
subsequent  scientific  understanding;  appropriateness  of  this  delivery  system  for  a 
particular  concept;  and  usefulness  of  a  discreet  unit  by  teachers  in  their  teaching. 
The  units  will  be  varied  and  discreet  so  that  each  school  sjrstem  can  maintain  con- 
trol of  its  own  curriculum. 

This  organiaation  could  be  establishjBd  under  its  own  authority  or  it  could  be 
placed  within  the  present  authorized,  and  funded  educational  laboratory  and  center 
program. 

Teams  of  subject  matter  scholars,  practicing  school  district  personnel,  educational 
development  specialists  and  production  i>er8onnel  will  be  established  to  develop 
units.  Once  the  units  are  developed,  they  will  be  continuously  monitored  and  updf^t- 
ed  as  appropriate.  Evaluation  data,  new  knowledge  bases  and  the  relationship  of  the 
units  to  each  other  will  be  utilized  in  this  process.  ' 

Once  stored  in  the  main  computer,  the  units  of  instruction  will  be  transmitted  via 
satellite  arid  over  land  communication  lines.  The  number  that  can  utilize  the 
system  at  one  time  will  be  almost  without  limit.  Schools  and/or  individuals  will  'sub- 
scribe to  the  system.  Subscribers  will  receive  access  to  the  materieds  and  will  also 
help  to  detemine  the  units  to  be  developed.  They  will  also  serve  as  the  basis  for  the 
evaluative  data  which  wiU  he  collected.  Through  the  use  of  microcomputers,  the 
units  of  instruction  can  be  utilized  in  regular  classroom  jsettings,  in  learning  centers 
or  iri  the  home.  "       .  ' 

"Ihe  initiative  outlined  in  this  propesctus  can  provide  imaterials  which  address  the 
serious  national  n^ged  to  improve  science  education  in  the  United  States.  Other  ef- 
forts to  improve  acjence  education  at  the  secondary  leyel  quite  likely  will  be  made. 
This  project  will  increase  the  likelihood  that  8uc%,efforts  will  find  a  high  Ibvel  of 
scientific  understanding  on  the  part  of  students  entering  secondary  schools. 
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HEARINGS  ON  MATHEMATICS  AND  SCIENCE 
EDUCATION 
Part  2 


MONDAY,  JANUARY  31,  1983 

House  OF  Representatives, 

CJOMMTTTEK  ON  EDUCATION  AND  LaBOR, 

^Washington,  B.C. 

The  committee  met^  pursuant  fA  call,  at  9:30  a.m:i,  in  room  2175, 
Rayburn  House  Office  Building,  'Hon.  Carl  D.  Perkins  (chairman  of 
the  Ck>mmittee  on  Education  and  Labor)  presiding. 

Members  present:  Representatives  Perkins,  Simon,  Murphy, 
Kildee,  Williams,  K<^ovsek,  (Joleman,  Petri,  Craig,  BajiJett,  and 
Packard.  ' 

Staff  present:  John  F.  Jennings,  counsel;  Nancy  Kober,  legisla- 
tive specialist;  and  Richard  DiEhigenio,  miniority  ^nior  legislative 
associate. 

Chairman  Perkins.  The  committee  will  come  to  order. 

The  Committee  on  Education  and  Labor  is  concludtag  its  hear- 
ings today  on  H.R.  30,  the  j&nergenpy  Matibematics  and  Science 
Education  Act. 

Last  Wednesday,  Thursday,  and  Friday  we  gathered  some  vei^ 
profitable  testimony  on  this  bill.  I  certainly  intend  to  make  this 
legislation  a  priority  of  the  conunittee  this  year.  ' 

EE.R.  30  would  provide  funds  to  local  school  districts  for  elemen- 
tary and  seconda^  programs  of  inservice  teacher  training  and 
modernization '^of^nathematics  and  science  instruction.  At  the  post- 
secondary  level,  H.R.  30  authorizes  congressional  scholarships  to 
encourage  students  to  become  mathematics  and  science  teacn^rs, 
and  other  activities.  •  ^  ' 

The  bill  authorizes  $300  million  for  fiscal  year  1984  and  an  open- 
ended  £unount  for  fiscal  year  1985. 

I  was  glad  to  hear  the  President  announce,  in  his  state  of  the 
Union  address,  his  support  for  a  mathematics  and  science  improve- 
ment program.  V 

Mr.  Secretary,  we  are  aj^ons  to  hear  your  testimony,  particular- 
ly any  details  of  the  administration's  mathematics  and  science  ini- 
tiative. 

First,  let  nie  congratulate  you  on  your  achievement  in  being  able 
to  support  a  bill.  Idon't  know,  it  may  be  the  first  time  that  you 
have  been  able  to  make  a  breakthrougn  in  initiating  some  new  1^- 
islation  in  the  Department.  We  welcome  you  here  this  morning, 
and  we  are  delighted  you  are  here  supporting  a  very  important 
piece  of  l^islatioh.  Nooody  realizes  better  than  myself,  as  chair- 
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man  of  the  committee,  that  we  muet  work  with  the  administration 
to  obtain  results  on  this  bill.  Naturally,  there  is  room  for  compro- 
mise on  all  pieces  of  legislation. 

.  As  I  stated  at  the  outset,  we  are  pleased  you  are  here  supportmg 
legislation.  You  go  right  ahead,  Mr.  Secretary.  Without  objectaon, 
your  prepared  statement  will  be  inserted  in  the  record.  Xou  pro- 
ceed in  any  manner  you  prefer. 

STATEMENT  OP  HON.  T.  H.  BELL,  SECRETARY  OF  EDUCATION, 
ACCOMPANIED  BY  GARY  L.  BAUER,  DEPUTY  UNDER  SECRE- 
TARY  FOR  PLANNING,  BUDGET  AND  EVALUATION 

Secretary  Beix.  Thank  you,  ftfr.  Chairman.  ^  ,  t 

I  would  like  to  submit  my  formal  testimony  for  the  record.  1 
would  like  to  just  summarize  and  make  some  comments,  and  then 

maybe  we  can  spend  most  of  our  time  for  questions, — -   

llie  testimony  that  I  have  outlines  the.  problem,  gives  data  on 
the  shortages  of  math  and  science  teachers,  and  the  problems  we 
are  facing  there,  I  know  in  the  hearings  that  you  have  heard  a 
great  deal  about  that  I  don't  want  to  be  repetitive  in  tlmt  r^ard. 
So  I  will  just  make  a  few  comments  and  then  be  prepared  for  ques- 
tions. ^  t_        T_  -L 

I  would  like  to  begin  by  emphasizing  just  a  bit  why  ys^  have  a 
shortage  of  math  and  science  teachers.  It  will  probably  remforce 
[the  points  that  I  think  have  been  made  m  testimony  earlier  m 
your  hearings. 

Not  only  are  we  losing  teachers  to  high  tech  mdustnes,  because 
of  better  pay,  there  is  a  dramatic  increase  in  the  demand  for  toch- 
ers because  we  are  raising  the  requirements  for  graduation  from 
high  school.  School  boards.  State  and  local,  are  upping  the  number 
of  units  that  you  must  complete  in  order  to  qualify  for  high  scbool 

graduation.  "^^^  .  r^-       i«  i 

We  estimate  that  if  you  lacr^^sed  nationwide  the  high  school 
graduation  requirements  in  mathematics  by  one  unit,  you  would, 
by  doing  that,  create  a  Remand  for  34,000  more  high  school  teach- 
ers. That  in  itself  highlights  the  .^problems  that  we  are^havmg  in 
meetmg  the  heed  for  math  and  science  teachers.  With  the  high 
school  graduation  requirements  remaining  where  they  are,  we. 
would  be  suffering  from  a  shortage  of  mathematics  and  saence 
teachers,  without  raising  the  requirements:  _ 

We  need  to  dramatically  increase  the  preparation  that  our  high 
school  youth  make  in  these  areas  that  are  so  related  to  the  emerg- 
ing new  job  demands  as  we  go  through  this  transitional  period  that 
we  are  fix  at  the  present  time. 

So  I  would  emphasize  that  I  feel  that  the  problem  is  so  acute 
and,  with  these  requirements  being  raised  so  dramatically,  we  need 
to  do  something  immediately  to  get  more  math  and  science  teach- 
ers into  the  profession.  That  is  related  to  H.R.  30,  and  also  to  the 
Senate  bill  sponsored  by  Senator  Domenici.  I  will  get  into  that  for 

just  a  moment.  .  ,     ^ .      t_Mi  x 

I  don't  believe,  Mr.  Chairman,  that  either  of  those  two  bills  that 
1  mentioned,  the  one  on  the  Senate  side  or  the  one  that  you  are 
sponsoring,  notwithstanding  the  fact  that  I  know  there  are  some 
fine  strengths  in  them,  are  designed  at  the  present  time  to  take  ad- 
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vantage  of  em  opportunity  that  we  could  have  to  immediately— by 
immediately  I  mean  within  the  span  of  a  year  from  enactment- 
see  a  dramatic  increase  in  the  supply  of  teachers.  The  reason  that  I 
think  that  we  can  get  a  more  immediate  response  is  because  at  the 
same  time  that  we  are  raising  the  requirements  for  graduation 
from  high  school  in  the  areas  of  mathematics  and  science,  we  are^ 
going  to  be  decreasing  the  demand  for  teachers  in  some  of  the  elec- 
tive areas— sociology*  political  science,  psychology,  and  other  areas. 

Assuming  that  there  is  going  to  be  a  shift  in  enrollment  from 
many  of  these  areas  over  into  reqtiired  mathematics  and  science ' 
areas,  we  are  going  to  have  an  increase  in  demand  for  math  and 
science  teachers.  At  the  same  time,  we  are  going  to  have  a  decrease) 
in  need  for  teachers  in  other  subject  areas,  because  as  students 
shift  their  enrollment  fix>m  one  area  to  another^  there  is  going  to 
be  a^shift  in  the  numbers  of  students  in  classes. 

1  think  that  we  can  take  a^  tbSt  if  we  8tnKS;Ure 

legislation  to  be  responsive  to  it.  ' 

In  addition,  with  the  imemployment  that  we  have  in  the  country 
right  now,  there  are  many  individuals  with  college  d^rees,  not  in 
education  and  not  in  teaching,  but  have  4  years  of  coUege.  Witii  a 
year  or  less  of  study,  many  of  them  could  prepare  to  become  high 
school  mathematics,  physics,  chemistry,  or  biology  teachers,  if  we  > 
can  provide  the  assistance  for  theni  to  do  so. 

The  bill  that  the  admixiistration  will  be  proposing  will  provide 
,  scholarships  to  individuals  who  want  to  be  high  school  math  and 
science  teachers;  individuals  whohi  the  local  school  board  members 
have  recruited.  And  we  would  provide  financicd  assistance  for  them 
to  attend  higher  education  institutions  for  a  year  or,  at  the  most,  a 
year  and  a  summer  school,  and  then  move  into  the  math  and  sci- 
ence teaching  ranks  and  help  to  fill  this  big  demand. 

By  concentrating  on  teachers  who  have  lost  their  job  during  this 
recession,  who  have  collie  degrees,  and  who  have  an  aptitude  and 
act  inter^  in  beconung  teachers,  and  who,  because  of  this  aptitude 
and  interest  and  other  qualities,  would  be  good  teachers,  by  concen- 
trating on  these  individuals  immediately,  we  feel  that  we  can  b^in 
to  increase  this  supply.  ^ 

We  think  that  tiie  legislation  that  is  considered  by  the  C!ongress 
ought  to  concentrate  on  teacher  demand.  Therefore,  I  would  em- 
phasize to  the  conmiittee  that  it  would  be  good  policy  for  us  in  leg- 
islation that  is  enacted  to  focus  on  tiie  need  for  math  and  science 
teachers.  , 

My  filing  is  that  S.  248  and  H.R.  30  don't  concentrate  enough 
on  the  inimediate  problem.  I  would  concede  that  there  are  some 
long-range  opportunities  that  the  bills  provide.  But  J  would  empha- 
size, as  I  read  the  information  about  the  demand  for  more  teachers, 
because  of  the  increase  in  high  school  graduation  requirements, 
that  we  need  an  immediate  response,  and  what  is  more,  we  can 
capitalize  on  that  if  we  will  focus  our  legislation  in  a  way  that  will  * 
do  that  a  bit  more  effectively  than  either  of  the  bills  do. 

I  would  also  comment  that  I  think  when  the  budget  is  released 
this  afternoon  you  will  find  that  the  provision  in  yoiur  bill,  Mr. 
Chairman,  that  requires  a  certain  level  of  appropriations  for  chap- 
ter 1  won't  be  necessary. 
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I  understand  the  priority  and  the  concern  for  that/You  will  find 
when  our  budget  ia  released  this  afternoon  that  we  have  also  given 
a  priority  to  Sis  area  of  the  program.  ^ 

I  think  the  scholarship  proviwons  in  H.R.  30  are  good  provisions. 
As  I  say,  Mr.  Chairman,  I  would  like  to  see  more  emphasis  on  the 
immediate  opportunity.  Those  students  that  are  now  in  college, 

Kreparing  to  be  math  and  science  teachers,  are  in  the  pipeline, 
row,  there  are  not  enough  of  them,  I  would  concede  that.  But  as 
we  wait  to  award  scholarships  to  college  freshmen  and  seek  to  see 
them  enter  the  teaching  ranks  4  years  from  now,  we  are  not  gomg 
to  be  able  to  cope  with  the  immedmte  problem.  ,   .  i  i- 

Those  are  some  of  the  comments  that  I  have  on  the  legislation. 
And  I  would  like  to  see  those  provisions  strengthened. 

I  should  say  for  the  record,  Mr.  Chairinan,  that  as  we  look  at  the 
budget  we  would  like  to  see  a  smaller  demand  on  appropnations 
than^  either  of  the  two  bills  provided.  Possibly  as  oiir  economic  re- 
covery gets  underway,  w^e  would  be  able^  t^^  more  ambi- 
tious legislation:  But  our  le^lation,  Mr.  Chairman,  concentrates 
on  the  teacher  supply  immediately.  "  ^ 
Those  are  my  comments.  I  am  ready  for  questions. 
[Prepared  statement  of  Secretary  Bell  follows:] 

Peepakkd  Statkbibnt  OF  Hon.  T.  H.  Bm*,  Skcrbtaby  OF  Education 

Chairman  Perkins,  Chairman  Simon,  and  Committee  members.  I  appreciate  th^ 
early  opportunity  to  appear  before  the  joint  Subcommittees  on  Elementary,  Second- 
ary and  VocaUonal  EducaUOtt,  and  Postaecondary  EducaUon.  to  discuM  soence  and 
mathemaUcs  educaUon.  I  beUeve— and  I  know  you  share, this  view— ttiat  there  we 
currently  few  topics  in  education  which  are  more  deserving  of  attention  than  this 

^Certainly  Quality  in  education  is  a  concern  in  every  field  cf  study,  and  there  is  a 
pressing  need  to  increase  academic  excellence  at  aU  leveK  That  is  why  I  have  cre- 
ated aNational  Commission  on  Excellence  in  EducaUon  to  focus  on  the  entire  ran^ 
of  problems  which  face  American  education.  The  Commissions  report  wiU  be  pul>- 

sden^la*Sthematics,  and  technology  have  a  very  special  importance  in  this 
country.  They  comprise  one  of  the  cornerstones  on  whic^  our  sucoms  as  a  nati^  w 
built.  Our  economic  strength,  our  military  stirength,  and  our  health  and  weU-bemg 
depend  to  a  very  large  degree  on  the  fruits  that  modem  saence  and  technology—  • 
S  of  it  d^o^Sbylu^  citizena-^have  brought  ^  inam^ 
strength  and,  indeed,  our  independence,  we  simply  cannot  afford  to  let  o^r  conmdei^. 
able  drill  in  tiiese  fields  degenerate.  Yet,  it  appears  we  are  doing  just  ttot.  ^ 

The  President,  in  his  message  last  May  to  the  National  Academy  of  ^^^^ 
poeium  on  science  education,  and  again  last  week  m  tiie  State  of  the  Umon  addrew, 
dSlrly  and  forcefully  articulated  this  concern,  saying  that  the  dechmng  condition  ot 
Btdenoe  and  mathematics  education  has  become  senous  enou^th  torompromise  the 
nation's  fiiture  ability  to  develop  and  advance  our  traditional  mdustnal  base,  and  to 
compete  in  international  marketplaces.  ^        ,  •    i_     1.1.  • 

The  problems  are  particularly  severe  at  the  secondary  school  level  where  there  is 
a  itrowing  shortage  of  qualified  science  and  mathematics  teachers  at  the  very  tune 
when  mmiy  States  and  IcJcalities  are  trying  to  raise  standards  and  mcreaae  enroU- 

°^^»ntly,  for  example,  43  States  reported  a  shortage  of  math  teachers,  42  reported 
a  shortage  of  physics  teadiers,  and  38  a  shortage  of  dienustry  tea^ 

Yet,  the  supply  of  new  science  and  mathematics  teachers  is  dwindling:  ; 

Acowding  to  data  from  the  National  Science  Teachers  -Association,  duriM  ti^ 
past^de  there  has  been  a  Td-percent  decline  in  the  number  of  mdividuals  pre- 
^rii^toto^h  nmthemati^  anr64-percent  decline  in  the  number  of  mdividuals 
Dreparing  to  teach  science.  '  ,  ..     .  . 

Afll^current  science  and  mathematics  teachers  retire  or,  m  too 
leave  teaching  for  otiier  fields,  it  is  very,  very  djffici^t  to  ^d  ouaMed  T^laoD- 
Bdents  for  them.  The  preblem  will  grow  into  a  crisis  because  of  another  trend  in 
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education:  State  and  Jocal  school  boards  are  raising  high  school  science  and  math 
graduation  requiremente.  Also,  twenty  seven  State  umversitiea  have  recently  in- 
creased entrance  requirements  or  have  study  commissions  reviewing  admissipna 
atandards  and  most  of  tbeae  requirements  are  in  science  and  mathemati^.  For  each 
additional  course  reo^red  of  hi^  school  students,  we  will  need  tens  of  thpusands  of 
additional  teachers.  We  do  not  have  enough  science  and  math  teachere^ow. 

Furthermore,  our  requirements  for  high  school  graduation  are  too  low. 

For  example,  a  1980  survey  showed  that  only  nine  States  required  two  years  of 
maUiematics  and  only  one  State  required  three  yeanr.  . 

Other  data  show  that  only  38  percent  of  seniors  report  taking  2.5  or  more  years  of 
mathematics,  and  nearly  5  percent  report  taking  no  math  at  all.  Only  one  fourth 
report  >taking  2.5  years  of  more  of  science,  while  8  percent  have  taken  no  science 
courses.  , 

As  boarda  raise  the  reouirements  to  increase  students'  competence  in  mathemat- 
icili  and  science,  the  need  tor  teachers  will  expand  at  an  alarming  rate.        '  ' 

Many  of  you  here  today  have  heard  a  very  detailed  discussion  of  these  problems 
during  the  la^  few  days,  and  I  don't  think  it  is  necessary  for  me  to  describe  the 
situation  at  greater  length.  Clearly,  the  problems  are  important  ones.  America  is 
still  the  tecHnolorical  leader  df  the  world,  hut  as  the  President  observed  in  his  State 
of  tiie  Union  address,  '^e  must*  keep  that  edge,  and  to  do  so  we  need  to  begin  re- 
newing the  basics,  starting  with  our  educational  system." 

In  response  to  these  problems,  dozens  of  bills  were  introduced  in  the  last  session 
of  Congress  related  to  science  and  mathematics  education.  More  recently,  you. 
Chairman  Perkins,  Representative  Goodling,  and  others,  have  introduced  ^into  the 
98th  Congress'IlR  30,  the  "Emergenpy  Matibematics  and  Science  Education  Act."  I 
am  pleased  that  you  are  expressing  interest  in  this  important  area  so  early  in  this 
session,  and,  through  theee  nearings,  are  focusing  the  attention  of  the  Congress  on 
it.  ' 

What  is  most  urgent,  in  our  view,  is  the  necessity  to  forge  an  effective  partnership 
with  States»  local  education  authorities,  and  private  industry,  so  that  each  can  do  its 
part  of  the  job.  The  Federal  role  must  be  a  limited  one— and  not  only  in  financial 
terms.  ^ 

It  is  States  and  localities  which  set  graduation  requirements  £rom  high  school — 
not  the  federal  government.  I  feel  sfiongly  that  these  reouirements  need  to  be 
raised  in  many  districts  if  America  is  to  mamtain  its  technological  ed^.  I  applaud 
the  efforts  of  superintendents,  principals,  school  board  members,  and  others  who 
have  recognized  this  early  on  and  have  set  a  staindard  others  would  be  well  advised 
to  follow. 

It  is  leaders  horn  business  and  industry— not  the  Federal  govemlnent— who  ought 
to  be  the  first  to  offer  assistance  to  educators  who  want  to  understand  and  imple- 
ment an  educational  program  which  is  appropriate  for  a  rapidly  changing  world  of 
work.  ) 

It  is  in  this  context  that  the  Conjpress  is  considering  new  legislation.  H.R  30  au- 
thorizes a  very  wide  range  of  activities.  Among  others,  H.R.  SO  contains  provisions 
nddrewring  Uie  matter,  of  teacher  shortages  in  science  and  mathematics,  and  ^e 
need  for  in-service  training  for  current  teachers. 

In  addition  to  teacher  training,  H.R  30  would  provide  support  for  a  variefy  of 
other  activities.  These  include:  curriculum  development  in  science  and  math;  the 
use  of  new  technologies,  such  as  the  microcomputer:  improving  employmenthased 
programs  in  communify  colleges;  research  and  development  in  science  and  math- 
ematics education;  and  the  acquisition  of  new  scientific  equipment  in  postsecondary 
institutions.  Many  of  those  activities  could  be  supported  with  fimds  mm  the  Chap- 
ter 2  education  block  orant  With  our  NIE  budget  and  our  NSF  budget  we  can  effeo- 
•tively  address  research  problems  and  concerns.  As  ^u  know,  I  have  already  set  a 
high  priority  in  ED  on  research  and  related  activities  involving  the  use  xsf  technol- 
ogy to  improve  teaching  and  learning.  More  importantly,  we  need  to  keep  in  mind 
that  we  do  not  have  unlimited  resources  at  our  dispoeaL  Given  the  continued  need 
to  hold  the  line  on  government  spending,  I  believe  it  is  essential  that  any  new  Fed- 
er^  fimds  be  targeted  on  only  a  small  number  of  concerns,  so  we  can  mnximize 
their  effectiveness. 

On  the  matter  of  teacher  shortages  in  science  and  mathematics,  where  we  agree 
on  the  priorify  need  for  Federal  action,  HH.  30  proposes  creation  of  Congressional 
schokuruiipe  to  train  new  science  and  mathematics  teachers.  The  scholarship  mech- 
anism seems  appropriate.  However,  if  we  hope  to  substantially,  increase  the  supply 
of  teachersy  we  must  look  beyond  those  now  in  college  preparing  to  teach  in  ,  these 
fields  and  make  use  of  currently  available  talent  focusing  on  people  in  other  fields. 
We  should^  as  I  see  it»  concentrate  our  limited  Federal  resources  to  meet  the 
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demand  os  quickly  aa  jpoflsible.  Thla  con  beet  bo  done  by  utULdnff  teacherB  who  are 
not  needed  In  the  fiefffor  which  they  are  now  trained.  We  ahould  olw  look  to 
others  with  coUege  degrees  who  are  not  in  teaching.  I  am  thinking  of  reUr^  inUi- 
tary  personnel  and  the  recentiy  unemployed  who  might  have  an  aptitude  and  Inter- 
eet  in  teaching  high  school  mathematics  and  science.  •  ■     „^  ^       ^  ,  . 

The  bulk  of  the  money  that  would  be  authorized  by  H.R.  80  does  not,  in  my  view, 
concentrate  sufficiently  on  the  teacher  shortage  problem.  The  clawrcgmB  ar«  there. 
The  budgets  needed  for  textbooks  and  other  supplies  are  included  in  State  and  local 
finance  formulas.  What  we  need  most  urgently  are  teachers  with  strong^  academic 
preparation  to  teach  such  eubjecta  as  physics,  chemistry,  biology,  and  m^^ 
The  toacher  supply  problem  requires  our  immediate  attention.  I  suggest  that  we 
concentrate  our  efforts  on  increasing  the  number  of  teachers  prepared  to  teach  sci- 
ence  and  mathematics  in  our  high  schools.  ^i^r^^  -i.-.^* 

As  the  President  announced  in  hia  State  of  the  Union  address,  tiie  Department  of 
Education  is  preparing  to  submit  to  the  Congress  by  the  end  of  this  week  proposed 
legislation  to  improve  the  quality  of  secondary  level  science  and  mathemaUca  educa- 
Uoa.  Thifl  bill  focuses  on  what  I  believe  is  the  most  critical  element  cf  the  oroblem— 
the  growing  shortage  of  qualified  science  and  mathematics  teachers  at  the  second- 
ary level  in  grades  nine  through  twelve.  In  brief,  the  program  would  work  as  fol- 
lows.  Funds  wiU  be  aUocated  to  the  States  bv  formula  to  be  used  for  BcnojarshiM  for 
Individuals  not  currently  qualified  to  teach  science  or  mathematics.  Up  to^?50W 
may  be  used  for  each  Bcholarship.  Eligible  individuals  must  already  hold  a  bache-  . 
lor^  degree,  and  must  be  able  to  become  qualified  to  teach  science  or  mathematics 
within  one  year.  Prime  candidates  for  these  scholarships  'mclude  teachere  curren 
qualified  in  fields  other  than  science  or  mathemaUcs,  and  mdividuala  with  <MU€«e 
deirrees  and  interest  and  aptitude  to  teach  high  school  math  and  science,  but  who 
need  the  academic  preparation  to  do  so.  It  is  our  intention  to  aMist  a  large  number 
oHIuch  Individuals,  andtrain  them  qifickly.  Our  schools  need  th^  qualified  teach- 
ers soon.  That  is  why  we  would  like  to  limit  participation  to  mdijaduala  who  are  not 
now  trahung  to  teach  mathematics  or  science  and  who  can  qualify  withm  one  year. 

hi  acWition  to  the  Department's  iniUaUve,  the  National  Science  Foundation  la  pro- 
posing to  mipport  two  activities  in  pre^X)llege  science  and  mathematics  education. 
Under  the  administration's  proposal,  the  National  Saence  Foundation  will  be.sup- 

^A^stance  to  community-based  efforts  for  in-service  trainmg  of  science  and  math- 
ematics teachers  at  the  junior  high  and  high  schoor  level.  Such  training  is  needed 
because— from  computer  science  to  space  exploration  to  ecology— there  Have  oeen 
profound  changes  in  mathematics  and  the  sciences  in  recent  years. 

We  would  like  to  see  much  greater  reception  given  to  the  many  defeated  sa-. 
ence  and  mathematics  teachers  currently  working  in  seco'^^^^^H'TSS^L^L®^  , 
aries  below  what  they  could  be  making  in  business  or  mdustry.  The  NSF,  with  as^^ 
sistance  from  the  Department  of  Education,  ijroposes  to  operate  a  pKwram  of 
awards  for  teacher  exceUence  which  will  identify  outstandin*f  science,  and  math- 
ematics teachers  in  each  of  the  50  States.  A  few  months  ajKO  f  was  ^ehfi^tj^  to  be 
able  to  honor  as  Teacher  of  the  Year  an  outstanding  Individual,  Bruce  Brombacher, 
who  teaches  mathemaUcs  in  the  State  of  Ohio:  We  really  ought  to  be  doing  more  to 
let  the  Nation  know  that  there  are  such  talented  mdividuals  working  m  the  schools, 

^^esTprogran^  which  I  have  described  as  part  of  the  administration's  fiscal  year 
1984  budget  reflect  this  administraUon's  beUef  that  there  is  an  appropriate  Federal 
role  in  saence  and  mathemaUcs  educaUon.  Even  with  the  budget  restnctaons  under 
which  we  must 'labor  in  today's  economy,  we  consider  this  problem  of  smiiajMit 
magnitude  to  justijfy  an  expenditure  which  we  hope  will  be  assisted  by  funds  firom 
State,  local  and  private  sources.  ^  ^,      _x  «^  *  «w.m-.t«  Tn,a* 

In  conclusion,  1  would  urge  jrou  to  . concentrate  on  the  m<wt  ur^nt  problem,  rhat 
problem  is  the  critical  t^her  supply -situation  in  these  fields.  Let  s  ^^et  our  bn^^^ 
ed  dollars  there  so  wer  will  Ket  a  maximum  "^urn- And  lets  look  for  resulto  w 
quickly  as  possible:' We  must  increase  our  pool  of  quahfied  teachers.  Only  with  addi- 
tional quaMedt^^lfere  in  mathematioB  and  .science  can  school  boards  raise  local 
irraduaUon  r6quirementis  and  enable  the  Nation  to  mamtamiits  technological  edge. 
•  Thank  you,  1^. :Gliairi3ban,  for  this  opportunity  to  express  my  views  to  this  Com-, 
mittee.     ^  .  -  V  ^ 

Chairman  PERKiNfl.  Thank  you  very  much,  Mr,  Secretary. 

You  did  not  make  any  referi^nce  in  your  statement  to  any  specif- 
ic level  of  fiihding  for  your  new  proposal.  Could  you  tell  lis  how 
much  you  would  propose  to  spend? 
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All  last  week  Ck)ngre88man  Goodling  and  myself  w^e  criticized 
by  educational  associations  and  organizations  for  only  proposing 
$300  million.  They  all  said  that  was  not  nearly  enough. 

How  much  are  you  suggesting? 

Secretary  Bell.  Our  budget  is  embargoed  until  noon  today.  But  I 
think  to  further  our  conversation  and  to  let  those  that  were  criti- 
cizing your  bill  contrast  it,  we  are  proposing  a  $50  million  piece  of 
legislation.  Bear  in  mind,  it  concentrates  on  the  teacher  supply 
problem  onl^.  And  your  legislation  and  H.R.  248  is  broader  than 
that. 

We  think  our  proposal  more  accurately  reflects  the  very  serious 
fiscal  picture  that  we  face,  and  if  we  are  going  to  meet  the  other 
demands  in  the  Department  of  Education's  budget  for  student  aid, 
for  aid  to  the  handicapped,  for  impact  aid,  for  chapter  1  and  the 
other  programs,  we  are  nard-pressed  to  find  $50  million.  Given  the 
rigors  of  the  budget  and  the  total  dollar  amounts  that  I  had  to 
work  with,  $50  million  was  the  most  that  I  could  earmark  to  go 
into  this.  Because  of  that,  I  would  emphasize  to  you  that  our  pro- 
posed bill  will  be  narrowly  focused  on  the  teacher  supply  problem. 
And  I  would  Uke  to  talk  to  that  just  a  minute,  if  I  may. 

When  you  teach  mathematics,  for  example,  you  need  a  classroom 
and  a  good  teacher  who  luiows  the  subject  matter,  who  knows  how 
to  teach  it,  and  the  textbook.  You  don't  need  a  lot  of  other  material 
for  mathematics. 

Now,  I  would  emphasize  in  the  laboratory  sciences  there  would 
be  a  need  for  that,  nut  as  we  look  at  the  Federal,  State,  and  local 
partnership,  we  felt  that  if  we  could  emphasize  meeting  this  teach- 
er supply  problem,  that  maybe  State  and  local  budgets  in  their  fi- 
nance formulas  could  provide  the  other  means. 

We  don't  think  there  is  going  to  be  an  enormously  large  demand 
for  classrooms  or  for  instructional  supplies,  and  particularly  that  is 
the  case  with  respect  to  mathematics.  Because  of  that,  and  because 
of  the  harsh  realities  of  t^e  budget,  we  concentrated  on  teacher 
supply.  Our  proposed  bill  focuses  on  that.  The  proposal  that  we 
have  would  lunit  the  scholarship,  give  prioritj^  scholarship  to  those 
that  can  qualify  and  be  ready  to  teach  within  a  year  plus  a 
summer  school. 

This  approach  will  give  us  immediate  turnaround,  immediate  re- 
sponse to  the  need  that  we  are  talking  about.  ^ 

Chairman  Perkins.  Now,  we  haven't  seen  your  budget  proposals 
for  fiscal  year  1984.  It  was  delivered  to  my  office  this  morning  just 
as  I  was  leaving.  I  would  like  to  ask' you  if  you  are  cutting  any  of 
the  current  programs,  such  as  chapter  1,  if  you  are  cutting  compen- 
satory education  or  handicapped  education. 

Could  it  be  said  that  you  are  proposing  funding  for  thi^  new  bill 
at  tiie  expense  of  the  disadvantaged  children  or  the  handicapped 
children? 

Secretary  Bell.  That  is  a'  difficult  question  for  me  to  respond  to, 
not  because  I  am  concerned  about  the  answer,  Mr.  Chairman,  be- 
cause I  think  you  will  be  pleased  with  the  response,  but  public  dis- 
cussion of  this  is  embargoed  imtU  noon  today. 

I  think  generally  speaking,  with  some  exceptions  and  some 
changes  in  priorities,  that  you  are  ^oing  to  find  level  funding  in 
most  of  the  areas  that  you  are  referrmg  to. 
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One  of  the  opportunities  that  we  had  in  putting  our  budget  to- 
gether, Mr.  Chairman,  was  the  fact  that  we  have  had  a  decrease  m 
the  demand  for  interest  on  the  student  loan  program,  a  dramatic 
decrease  on  that  huge  amount  of  capital  out  there.  And  so  we  have 
been  able  to  fund  the  same  loan  program  for  1984  as  is  funded  for 
1983  with  a  decrease  of  a  little  better  than  $1  billion.  „  ^   ,  ^ 

You  will  find  the  other  program  areas  that  you  talked  about- 
handicapped  and  disadvantged— fairly  levellv  funded  m  our  pro- 
posed buoget.  I  know  that  is  a  contrast  with  last  year  s  proposal  m 

***WeHink  you  will  be  pleased  with  the  Department  of  Education 
budget.  You  may  take  some  exceptions  to  some  of  our  priorities. 
But  by  and  large,  you  are  not  going  to  find  the  disagreement  that 
we  had  last  year.  I  had  better  not  go  into  any  more  detail. 

We  have  a  press  conference  and  a  release  at  noon  today. 

Chairman  PraWNS.  Now,  your  proposal  deals  with  attracting 
new  people  to  J;eaching  or  retraining  current  teachers  to  become 
mathematic  arid  science  teachers.  But  how  are  we  going  to  deal 
with  another  part  of  the  problem,  namely,  keeping  current  math 
and  science  teachers?  These  people  are  being  lured  away  by  higher 
salaries  in  industry,  which  we  all  know.  How  are  you  gomg  to  deal 
with  that  problem— industry  coming  along  and  picking  these  good 
teachers  up  after  we  get  them  in  the  schools?  _ 

Secretary  Beix.  It  is  a  very  vexing  problem  and  I  acknowledge 
that  it  is,  Mr.  Chairman.  .  , 

Chairman  Perkins.  You  did  not  deal  with  it  m  your  statement,  1 

Secretary  Bkuu  No.  I  would  like  to  talk  to  that  a  bit. 

First  of  all,  it  ought  to  be  said  for  the  record  the  firaig  of  the 
compensation  of  teachers  is,  as  we  all  know,  the  school  board  s  re- 
sponsibility. I  don't  think  we  are  ever  going  to  cope  with  the  pi:Qb- 
lem  of  losing  teachers  to  higher  paying  jobs  until  we  change  consid- 
erably at  the  State  and  local  level  our  approach  to  compensating 
teachers 

I  contrast  the  way  that  we  pay  our  teachers  on  the  element^ 
and  secondary  level  with  the  way  that  we  compensate  higher  edu- 
cation faculty.  As  you  know,  we  have  academic  rank,  you  can  work 
your  way  up  to  a  full  professorship,  we  have  endowed  chairs,  and 
distinguished  professorships.  And  in  contrast  to  that,  in  elementary 
and  secondary  education  we  have  a  universally  accepted  approach 
of  a  single  salary  schedule,  and  the  factors  that  fix  a  teachers 
salary  are  the  amount  of  collie  credit  that  has  been  earned  and 
the  number  of  years  of  experience.  I  have  been  suggesting  when  I 
have  had  opportunities  to  talk  to  local  school  boards  and  superin- 
tendents and  the  State  legislators  and  Governors,  that  we  create  a 
system  that  learns  from  what  the  higher  education  has  estobhshed. 

I  have  suggested  that  we  create  a  master  teacher  position  m  the 
elementary  and  secondary  schools,  to  identify  those  persons  that 
are  high  priority  to  us,  that  are  tremendously  outst^ding  teach- 
ers, and  then  compensate  them  beyond  the  salary  schedule. 

That  is  what  they  do  in  higher  education.  And  I  think  that  until 
we  do  that,  we  are  not  going  to  be  able  to  cope  with  that  problem. 
It  is  when  the  school  superintendent  has  the  flexibility  that  is  nec- 
essary that  we  are  going  to.  be  able  to  do  that.  ,  ^ 
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Now,  I  recognize  that  another  way  that  could  be  done  would  bo 
to  juBt  raise  the  salary  schedules  of  everyone  wav  up  there,  but  as 
we  do  that,  we  are  going  to  have  an  enormous  demand  for  money 
that  I  don't  think  State  and  local  taxes  can  afford  to  meet.  That 
keeps  us  constantly  paying  people  on  the  basis  of  experience  and 
college  credits  earned. 

I  think  we  simply  have,  to  depart  from  that.  I  think  we  need  to 
do  it  by  involving  faculty  on  the  elementary  and  secondary  level  in 
peer  review  work,  just  like  the  faculty  has  a  peer  review  when  they 
decide  who  gets  advanced  to  the  rank  of  full' professor  in  higher 
education. 

Now,  there  may  be  another  approach  to  this.  It  may  be  that  we 
will  have  to  fmdf  opportunities  to  pay  on  the  basis  of  scarcity  emd 
demand  and  competition,  in  addition  to  the  master  teacher  idea. 
But  I  think  if  we  are  going  to  attract  the  kind  of  talent  that  we 
need  to  attract,  that  we  are  going  to  need  to  make  quite  a  change 
in  our  approach  to  compensating  teachers.  Until  we  do  that,  Mr. 
Chairman,  I  think  we  are  not  going  to  be  able  to  do  the  job  that  we 
ought  to  do  in  meeting  the  drain  that  I  know  is  there  in  teachers. 

Mr.  KoGOvSEK..  Mr.  Secretary,  the  chairman  had  to  go  down  to 
the  White  House  this  morning  for  a  meeting  with  Mr.  Stockman 
and  other  people,  so  he  asked  me  to  chair  the  meeting  for  the  time 
being. 

Secretary  Bell.  Mr.  Chairman,  I  have  neglected  to  introduce  mv 
colleague.  Dr.  Gary  Bauer,  who  is  in  charge  of  our  budget  and  eval- 
uation. He  is  Deputy  Under  Secretary  for  Planning  and  Budget 
and  Evaluation.  I  am  pleased  to  have  him  here  at  the  table  with 
me. 

Mr.  KoGOvSEK.  Doctor,  welcome  to  the  committee. 

Mr.  Secretary,  the  chairman  had  said  previously  that  he  was  re- 
ceiving criticism  from  several  educators  because  of  the  fact  this  bill 
only  talked  about  $300  million.  You  are  indicating  that  $50  million 
is  the  figure  that  you  are  looking  at.  What  does  $50  million  buy 
us — how  many  teachers? 

Secretary  Bell.  $50  million  would  increase  the  supply  of  teachers 
by  about  7,000  ,a  year  if  we  awarded  scholarships  in  the  area  of 
around  $5,000. 

In  addition  to  that,  we  would  hope  that  by  focusing  on  this,  the 
State  and  local  levels  would  pitch  in.  Although  we  are  not  requir- 
ing matching,  we  would  hope*  their , effort  would  reflect  this  a  bit, 
and  that  we  could  ap  that  number  by  maybe  threefold.  That  would 
be  what  our  proposal  provides.  \^ 

Mr.  KoQOvSEK.  Approximately  how  many  school  districts  do  we 
have  in  the  Nation  right  now?  ^ 

Secretary  Bell.  There  are  16,000  school  districts  in  the  United 
States. 

Mr.  KooovsKK.  Your  $50  million  doesn't  even'get  us  half  a  teach- 
er per  school  district.  This  is  an  ongoing  program  you  are  talking 
about,  $50  million  a  year  for  several  years? 

Secretary  Bell.  Our  proposal  is  4  years.  I  think  the  chairman's 
prop<»al,  H.R.  30,  if  I  am  accurate,  is  a  2-year  emergency  program. 

Mr.  KoGOvSEK.  So  when  you  are  talking  about  approximately 
16,000  school  districts,  $50  million  buys  us  about  7,000  teachers  for 
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the  firBt  year.  And  I  oesumo  that  you  would  target  these  toachom 
to  the  highly  populated  arottfl.  _    .     .  , 

Secretory  Bklu  Yoe.  Our  proposal  would  allocato  the  funda  to 
the  State  education  agencies,  and  they  would  have  discretion  to  try 
to  allocato  them  where  the  demand  is. 

I  would  also  emphoaize  that  th6  $50  million  proposal  doosn  t  in- 
clude ftinds  that  will  bo  spent  by  the  National  Science  Foundation. 
The  administration  has  two  other  initiatives  that  are  m  the  Na- 
tional Science  Foundation  appropriation.  This  element  has  more  of 
the  long-range  approach  that  1  know  is  reflected  in  H.E.  80. 

So  I  would  not  want  to  leave  the  impression  that  the  $50  million 
is  the  totality  of  our  proposal.  The  other  budget  items  are  over  in 
the  National  Science  Foundation. 

I  apologize  for  the  awlcwardnfesa  and  the  release  date  on  the 
budget,  because  I  thinlc  if  I  could  talk  tq  that  more,  and  if  I  had  a 
little  freedom  to  talk  about  the  Science  Foundation  budget,  it 
would  be  helpful  here.  I  don't  want  to  alienate  my  colleagues  over 
in  NSF  by  airing  their  budget  but  I  should  tell  you,  so  we  are  total- 
ly accurate  and  candid  about  it,  that  there  are  two  other  initiatives 
over  in  the  National  Science  Foundation  in  addition  to  ours  that 
concentrates  oh  teachers.  ^  .  i. 

Mr.  KooovsEK.  I  appreciate  that,  Mr.  Secretary.  We  are  iust 
about  2  hours  away  from  your  embargo  tuning.  I  would  like  to  lock 
theej^oors  and  not  let  anybody  out  and  we  could  talk  about  it.  But 
profebly  we  better  not  do  that. 

Let  me  see  if  the  gentleman  from  Idaho  has  any  statement  or 
questions  at  this  time.  - 
Mr.  Craio.  Thank  you  very  much,  Mr.  Chairman. 
And,  Mr.  Secretary,  it  is  good  to  have  you  before  the  committee. 
Let  me  express  Congressman  Goodling's  regret.  He  is  back  in  his 
district  and  committed,  and  could  not  be  here  this  mommg  for 
your  testimony.  \        ■      ,  .  ' 

I  think  all  of  us  are  pleased  to  see  the  emphasis  expressed,  not 
only  by  you,  but  by  the  President  in  his  state  of  the  Union  mes- 
sage, as  it  relates  to  math  and  science  and  the  national  concern 
that  is  developing  over  this  area  of  deficiency  in  our  education 
system.  -  ^ 

Of  course,  we  have  taken  severc^l  davs  of  testimony  on  H.R.  30. 
Although  some  of  us  are  concerned  about  areas  of  it,  it  has  re- 
ceived a  share  of  criticism,  as  has  been  mentioned  by  the  chair- 
man, because  of  the  volume  or  the  level  of  funding.  I  guess  that  is 
because  the  community  at  lai^e  out  there  thinks  we  ought  to^solye 
this  problem  now,  and  you  do  that  by  billions  of  dollars,  and  it  is 
done  overnight. 

I  suspect  that  is  not  the  case,  nor  can  it  be,  if  we  are  lookmg  at 
some  long-term  strength  and  stability  to  solving  the  problem.  I 
think  all  of  us  would  like  to  solve  it  immediately,  but  recogniae  the 
reality  of  doing  so.  ^  x  i. 

In  all  of  your  testimony,  a  couple  of  thmgs  come  to  bear  that  are 
a  concern  to  some  of  us  on  this  committee;  two  areas  specifically. 
Your  proposal  seems  to  be  more  targeted  for  an  immediate  re- 
sponse than  does  H.R.  30. 1  think  that  has  been  a  concern  of  mine, 
as  it  relates  to  H.R  30  and  its  rather  broad  ap|Jroach,  instead  of 
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tho  immodiate  UirK0t4Hl  approach  which  will  got  ua  Bomo  response, 
and  get  it  in  the  rolatlVoly  near  future* 

I  nee  your  propoaal  talks  of  that.  I  will  be  anxious  to  see  it  in  fiiU. 
and  how  that  targetinij;  can  come  about,  along  with  the  National 
Science  FoMndation  ana  its  targeting. 

Can  you  respond  to  that^r 

Secretary  Bkll.  Yes.  Oar  bill  should  be  up  here  within  1  week, 
and  then  you  will  be  able  to^  see  a  bit  more  liow  it  is^  structured. 

You  are  right,'  Mr.  Craig,  that  it  does  concentrate  on  teacher 
supply  problem.  And  your  proposal,  if  enacted  by  the  Congress, 
would  only  give  scholarships  to  those  whose  analysis  of  their  situa- 
tion would  make  it  possible  for  them  to  enter  the  teaching  ranks 
within  a  year  or  a  year  plus  a  summer  session^ 

We  think  that  will  give  some  satisfaction  to  this  situation.  We' 
would  hope  that  it  would  be  accompanied  by  gi^ater  efforts  on  the 
State  and  local  level,  although  we  are  not  requiring  a  matching. 

Mr.  CuAio.  To  guarantee  the  Hind  of  tax^eting  ypu  afe  proposing, 
primary  and  eecondary,  what  type  of  guarantee  or  requirement 
will  there  be  to  insure  that  individuals  who  receive  these  scholar- 
ships do,  in  fact,  teach  or  are  not  moved  away  immediately  by  busi- 
ness with  the  offer  of  $10,000  or  $15,000  more  yearly  salary,  which 
is  happening  now? 

Secretary  Bkll.  We  are  still  in  the  process  of  tr3ring  to  determine 
whether  a  ^holarship  awardee  ought  to  be  required  to  teach  for  x 
period  of  time  as  a  condition  of  receiving  that. 

I  wonder.  Dr.  Bauer,  if  you  could  talk  to  that  Question  a  bit. 

Dr.  Bauer  has  been  working  on  this  specifically,  and  it  is  still  in 
the  concept  stage  as  we  pass  proposals  pack  and  forth  with  0MB. 

Dr.  Bauer.  To  reiterate  what  the  Secretary  said,  we  still  are 
drawing  up  some  of  the  speciflcs  ef  the  legislation.  But  we  under- 
stand the  problem  you  are  referring  to.  ^ 

Our  inclination  is  to  have  some  sort  of  requirement  where  LEA's 
have  an  agreement  with  the  teacher  that  the  teacher  would  teach 
for  a  specified  period  of  time  before  they  would  be  eligible  for  the 
scholarship  money.  So  although  the,  details  have^ot  been  worked 
out,  our  inclination  is  indeed  to  include  that  inNtha  legislation. 

Mr.  Craio.  That  is  a  concern'!  think  all  of  us  woidd  have.  I  am 
not  sayihg  there  are  those  who  would  take  advantage  of  the  schol- 
arship to  increase  their  ability  only  to  move  into  private'  industry, 
but  that  is  a  reality  we  have  to  face  if  indeed  we  are  going  to  ad- 
dress the  problem  at  the  secondary  level*  '  'L  ' 

I  noticed  in  your  statement  that  you  continually  refer  to  junior 
high  and  high  school  or  secondary  levels,  and  that  if  we  are  reaUy 
to  build  the  kind  of  base  that  this  country  needs,  and  the  desire  on 
the  part  of  young  people  to  advance  themselves  in  math  and  sci- 
ence, we  have  to  start  at  a  younget  age.  I  notice  your  program  does 
not  address  that. 

Secretary  Bell.  We  agree,  Mr.  Craig,  that  we  ought  to  be 
^  strengthening  math  and  science  inst;ruction  in  the  elementary 
school.  Our  proposal  doesn't  touch  that,  We  think  we  have  an  obh- 
gation  but  we  tniiik  local  school  boards  are  also^sensing  that  obli- 
gation to  strengthen  those  efforts. 

We  would  emphasize  that  we  think  that  is  a  State  and  local  re- 
sponsibility. Surely  a  Federal  concern.  But,  given  the  fact  that  we 
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are  only  talking  about  a  $50  million  program,  wb  wanted  to  target 
.it.  And  the  whole  theme  of  our  proposal^is  targetu^  specificly  pft^ 
the  secondary  problem.  Our  proposal  will  be  Imuted  to  the  semor 
high  school:  9th,  lOth^lth,  and  12th  grades.   ,  ,  .  ^  u 

A  wouldn't  want  toiinply  that  we  don't  think  we  oiight  to  have 
strengthened  instruction  on  the  intermediate,  junior  hi^h  school,  or 
the  elementary  school  level.  On  the  contrary,  I  just  thmk  it  is-un- 
portant  that  we  do  that.  With  aU  the  pressures  on  our  budget,  and 
not  wanting  to  cut  some  of  these  other  priorities  that  the  chauroan 
referred  to,  we  had  to  limit  what  we  could  >4o  to  $50  milhon.  tSo  it 
is  very  selectively  targeted  in  that  regard.  . 

It  assumes  that  State  and  local  education  agencies.  State  legisla- 
tures and  local  school  boards  are  going  to  be  also  concentrati^  m 
these  areas,  and  they  ate  gomg  to  be  dealing  in  pnonty  instruction 
there.  But  it  isn't  as  broadOly  based  >  piece,  of  legislation  as  ".tC^dO. 
'   Mr.  Craig.  Is  there  any  consideration  in  the  Department  at  this 
time,  and  I  think  you  referred  earlier  to  the  fact  that  this  woiUd  be 
block  granting  and  not  matching  funds,  for  local  units  and  Stete 
units  to  place  greater  consideration  on  the  lower  levels  if  in  .tact 
the  Federal  Government  is  going  to  place  a  priority  on  some  unme- 
diate  response  at  the  secondary  level?  »     ,  r.,    j-  .u- 

Is  there  any  contribution  in  the  Department  now  of  blending  this 
approach  and,  in  fact,  creating  Some  incentive  at  the  State  and 
local  levels  for  doing  it  on  their  oym  in  those  areas? 
Secretary  Bell.  We  have  talked  about  that.  We  talked  about 
'  some  kind  of  matching  where,  if  we  concentrated  on  Ihe  upper 
level!  that  there  would  be  a  sort  of  a  reciprocal  effort  m  these  other 
areas  We  abandon^  that  because  of  our  beUef  that  we  should  not 
be  pressuring  State.and  local  units  on  their  priorities,  and  our  fil- 
ing that.most  local  school  boards.  State  legislatufes,^ and  State  edu- 
c^bn  agencies  are  highly  aware  of  this  problem.  We  think  we  are 
going  to  get  a  response  there  without  our  structurmg  a  requu-er 
ment  as  a  condition  for  receiving  aid,  you  must  do  thus  and  so.^ 
•  In  addition  to  that,  we  don't  thinly  the  $50  milhon  is  a  large 
enough  incentive  in  that  regard.  .......       ^  xv  i. 

I  should  emphasize  more  than  I  did  in  my  imtml  statements  that 
there  are  some  provisions  that  are  long  rana^  the  National  ^5Cl- 
ence  Foundation  proposals,  tEnda.there  initiatives  ther^ 

where  the  administration  has  also  come^^pi  more  money.  So  1 
would  not  want  the  committee  to  hayfe  fi^inpression  that  the  ad- 
ministration's initiative  is  limited  to  the  $5a  milhon  program  that  1 
'v  afti  talking  about.  It  is  broader  than  that}  but  the  other,  responsibil- 
"^^.ity  is  over  in  the  National  Science  Foundation.  . 
Mr.  Cbaio.  Fine.  Thank  you  very  i^uch,  M^-  Secretary.  I  tlunlt 
we  will  all  look  fbmard  to  your  ,  prbposal  land  recommendation 
when  it  comes  to  the  Hill.  This  is  aiJ  area  that  this  committee  w 
gomg  to  obviously  pla^^h  priority  on  thi|  year^  and  we  wiU  look 
forward  to  your  assie^^ML^ 

Thank  you.        ■■  ■^^ffiT^   ■  ■  J^' 
Mr.-KocK)V8EK.  I  thaHipie  gentlemto.     : ,  ^ 
The.  Chair*  now  recognizes  the  gfentlemamfrom  Michigto,  -  w^^^^ 
-  Kildee:  ■  '  '  \^\r  '    ' .  ■    '  -'---..v:.-^, 

Mr.KiLDEE.Thaak.yq^^  ' 
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Thank  you,  Mr.  Secretary,  for  your  testimony.  You  know  you  are 
always  welcome  here,  we  always  have  some  good  exchanges.  You 
are  informative'and  always  a  gentleman*^. 

You  mentioned  that  the  administration  intends  that  ita  proposal 
be  funded  at  $50  million.  Is  that  $50  million  only  for  public 
schools?  ■ 

Secretary  Bell.  No.  There  would  be  a  provision  for  private  schopl  : 
participation  also.  The  money,  Mr.  Kildee,  would  flow  to  the  State^ 
education  agency,  and  they  would  have  the  opportunity  and  the  re- 
quirement that  they  allow  private  secondary  schools  to  participate 
where  they  also  have  some  teacher  shortage  problems. 

Mr.  Keudee,  From  mv  point  of  view  I  would  like  to  see  much 
more  in  there*  As  you  have  been  told  by  some  of  the  other  mem- 
bers, earlier  testimony  before  the  subconmiittee  indicated  that  evetn 
$300  million  would  not  be  adequate  to  meet  the  need  in  this  area. 
If  the '  $50  million  you  propose  is'' for  both  public  and  honpubic 
schools,  then  it  seems  even  a  more  inadequate  figure  to  take  care 
of  what  I  consider  a  very  tixgent  need. 

Secretary  Bell.  If  I  were  free  to  discuss,' the  National'  Science 
Foundation  aspects  of  this,  where  they,  have  certain  other  incentive 
type  proposals,  two  other  initiatives  the  administration  has,  I 
would  do  a  better  job  of  pushing  *  the  $50  million  appropriation,  at 
least  to^escribe  the  totality-of  the  program  we  have  proposed. 

I  am  reluctfuit  to  discuss  the  NSF  budget  before  release  time 
today.  And  certainly,  out  of  courtesy  to  the  Director,  I  ought  to  not 
be  in  here  announcmg  Jiis_  program.  But  the  total  program  includes 
the  National  Science  Foundation.  Elven  at  that,  you  won't  find  a 
$300  million  effort.  One  of  the  problems  we  have  faced  is  the 
budget  realities  and  the  fact  that  we  had  to  work  this  program 
within  the  confines  of  a  finite  budget  allov/ance  that  we  were 
given.  Tliat  restrained  us  considerably  in  this  regard.  That  is  why 
our  proposal  is  so  highy  targeted  and  focusing  upon  the  teacher 
supply  situation. 

Mr.  Kildee.  You  have  heard  me  say  this  before,  but  I  wish  that 
the  budget  constrainte  imposed  on  Cabinet  departments  such  as 
yours  would  also  apply  to  the  five-sided  building  across  the  river* 

I  would  Uke  to  see  a.  more  equal  application  of  that  philosophy  of 
fiscal  restraint.  I  thinfc  that  your  Departinent  has  borne  an  undue 
burden  of  that  restraint  in  the  last  2  years,  and  I  hate  to  see  it  so 
unequally  distributed. 

Secretary  Bell.  I  think  you  will  find  our  funding  level,  when  it  is 
released  at  noon  today,  will  be  quitertadequate.  ^ 

Mr.  Kildee.  We  had  good  news  in  Washington  yesterday. 

Secretary  Bell.  I  think  this  can  follow  right  on  with  that  great 
Redskins  victory.       ,  / 

Mm  Kildee.  1 3rield  back  the  balance  of  my  time.  Thank  you. 

Mr:  KoGOVSEK.  The  gentleman  from  Wisconsin,  Mr.  Petri. 

Mr.  Petoi.  Thankyou.  ,  .  '  / 

Mr.  Secretary,  thank  yoii  for  testifying.  . 

I  have  one  or  two  questions  about  how  this  program  is  proposed 
to  be  organized.  Is  the  $50  i^iillion  a  year  coritenjiplated  for  more 
than  1-year  scholarships?  / 

V  :  Secretary  Bell.  Yejs;  our  proposgfl  would  be  $50^  million  a  year  for 
4  years.    ^  ^  .  . 
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Mr.  Petri.  And  the  scholarships  would  run  for  4^ years  or  2  years 
or  X  year?  ^  .  ./ .  . 

Secretary  Beul  No.  Our  proposal  would  limit  the  "scholarship  to 
individuals  whp  can  qualify  to  teach  within  1  year  plufl  summer 

school*  • 

Now,  the  reason  for  that  is  that  we  want  to  get  an  immediBte 
response.  We  are  mcreasing  the  demand  for  teachers  by  raisitig  the 
m^th  and  science  graduation  requirements.  At  the  bame  tune  we 
are  doing  that  we  are  decreasing  the  demand  for  teachers  over  in- 
other  areas,  because  they  will  be  moving  students  over  mto  tius 
higher  priority  area.  So  we  would  have  a  scholarship  that  would 
retrain  teachers  that  are  now  there.^  .1  x  ^        n  i.  •  „ 

IncidentaUy,  this  is  being  qmte  effectively  piloted,  Mr.  Petn,  up  , 
in  TPhiladelphik,  and  we  have  studied  it  there.  So  we  think  it  has  a 
lot  of  potential.  ■     r  .         „  ^,  \  ,  ^ . 

It  would  also  make  the  scholarship  available  to  someone  who  is 
not  ' teaching,  but  who  has  a  college  degree  and  would  like  to 
become  a  high  school  math  or  science  teacher.  And  our  propOTal 
limits  the  availability,  as  I  indicated'to  Mr.  Craig,  to  9th,  10th, 
11th,  and  12th  grades.  '    t.,       rxr        u  n « 

We  are  trying  to  focus  nght  on  the  problem.  We  would  like  to 
see  a  turnaround  in  that  supply  by  the  fall  of  1984.  And  so,  as  we 
talk  about  the  fiscal  year  begmning  this  coming  fall,  by  ^e  follow- 
ing year  we  would  like  to  see  some  results  in  the  supply  of  teachers 
coming  out  of  the  pipeline.  Now,  if  we  spend  our  money  on  coUege 
freshmen  we  are  going  to  be  way  down  the  way  before  we  meet 
this  need 

The  State  of  California,  the' State  Board  of  Education,  as  Mr. 
Packard  can  tell  you— he  is  a  former  school  board  member  from 
put  that  way— has  just  dramatically  increased  the  requirements  m 
mathematics  ind  science.  This  is  our  most  jpopulous  State.  So  we 
have  an  immediate  problem  that  .we  want  to  try  to  foS^M  on.     •  . 

My  criticism,  notwithstanding  the  strengths  that  I  know  ^ 
H.R.  30  and  S.  248,  we  think  the  yalue  of  our  proposal  is  that  it 
focuses  in  a  narrow-ranging  way  upon  the  unmediate  problem,  and 
Umits  the  recipients  in  a  way  that  will  get  us  immediate  results. 
The  more  long-range  part  of  the  program  is  over  in  the  National 
Science  Foundation  budget.  ,         ^      v     .^v  ,„U4. 

Mr.  Pimu.  Is  there  going  to  be  any  requurement  or  has  thought 
been  given  to  a  provision  that  if  people  are  hot  teaching  math  or 
science  5  years  after  receiving  the  scholarship  or  some  other 
period,  that  theyxepay  the  scholarship?  . 

Secretary  Bell.  We  have  really  agonized  over  that.  Our  philos- 
ophy is  that  we  ought  to  be  helping  and  strengthemn'g  every  way 
we  can  the  local  and  State  education  agencies  and  boards.  And  we 
want  to  refrain  from  Federal  money  pressuring  the^r^onties.  We 
looked  at  requiring  matching.  And  we  dedded,  kndwmg  what  the 
feeUngs  are  about  that  out  there,  that  we  would  rfefram  from  r^ 
quiring  matching  We  thought  about  putting  in  some  requirements, 
Uke  in  order  to  get  this  money  the  school  district  had  to  commit 
,  teachers  to  teach  for  ^  yeara.  ^1.  ^      4.  ^  ^.u^;^ 

We  thought,  well,  we  had  not  ought  to  get  mto  that,  that  is  their 
business,  and  if  they  want  to  set  those  requirements  on  their  levels, 
they  will  have  discretion  to  do  that,  as  they  grant  it.  I  would  nope 
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that  they  would  do  it.  But  I  wanted  to  refrain  from  doing  that.  I 
have  been  a  local  school  superintendent  for  a  number  of  years,  and 
served  in  three  different  Stotes,  and  I  did  not  appreciate  that  kind 
of  Federal  mandate  and  dictation. 

But  as  you  look  at  the  problem,  you  get  anxious  about  it,  you  are 
tempted  to  put  some  of  those  wedges  in  there.  And  we  deciaed  not 
to  yield  to  that  temptation.  We  think  we  tire  right  in  that  regard. 

Mr.  Petri.  Now,  as  I  understand  it,  the  money  is  going  to  be  allo- 
cated to  the  appropriate  State  agencies  on  some  sort  of  a  formula 
basis  for  them  to  parcel  out  according  to  some  guidelines  contained 
in  the  legislation  and  probably  also  supplemented  by  regulation 
which  is  a  fairly  normal  administrative  approach  at  the  Federal 
level.  I  understand  the  scholarships  may  be  in  differing  amounts, 
and  ^  cannot  jpossibly  imagine  what  the  overhead  would  actually 
be. 

Say  it  is  all  spent  on  scholarships  of  $5,000.  .You  are  talking 
about  2,000  scholarships  per  State  per  year.  And  that  is  one  or  two 
or  three  a  county.  It  is  pretty  small.  And  you  are  talking  about  lots 
of  rules  and  regulations,  someone  is  going  to  have  .to  sit  there  and 
try  to  administer  the  new  program.  — ^ 

What  is  your  reaction  to  doing  this  the  way  General  Motors  or 
other  people  in  the  past  did  it  when  they  wanted  to  help  out  pro- 
grams like  this,  getting  the  Educational  Testing  Service  or  some 
other  organization  already  set  up  that  administered  scholarship 
type  programs  on  contract,  do  this  on  a  national  basis  and  save  on  . 
administrative  overhead  and  make  sure  it  is  actually  reaching  the 
type  of  people  that  you  want  it  to  reach  rather  than  simply  helping 
to  bear  the  overhead  burden  of  already  overpressed  Stete  goyem- 
ments.  ^ 

I  am  sure  we  will  dfecover  lots  of  overhead  in  a  program  like 
this,  because  there  is  a  learning  curve  in  the  best  of  times,  and  also 
a  lot  of  pressure.  They  are  going  to  have  people  they  want  to  keep 
on  the  payroll,  and  alibcating  time  to  this  program  will  be  one  way 
of  doing  it. 

I  think  you  will  haye  a  very  high  administrative  overhead  in  a 
$50  million  domestic  program  that  dribbles  money  out  in  such  a 
small  scale  to  each  of  the  50  States,  given  the  learning  curve  that 
they  are  going  to  have  to  go  through,  if  it  is  inefficiently  adminis- 
tered. 

.  Secretary  Bell.  We  discussed  all  of  those  matters.  Our  proposal 
will  limit  the  amount  of  Federal  money  that  can  be  used  for  State 
administration  to  4  percent.  So  we  will  have  a  limit  on  the  admin- 
istrative overhead  as  far  as  we  are  concerned. 

/  The  reason  I  don't  think  that  there  is  going  to  be  all  that  addi- 
tional cost  is  because  it  is  focused  on  those  that  employ  teachers. 
The  State  d^artments  of  education,  all  50  of  them,  have  a  teacher 
personnel  office  now,  where  they  license  and  review  and  partici- 
pate with  the  jocal  school  districts  in  teacher  personnel  activity. 

I  am  confident  that  the  4  percent,  since  it  would  go  to  that  exist- 
ing teacher  personnel  office,  will  be  adequate.  And  I  have  talked 
atHDut  that  w^th  some  .personnel  officials.  So  we  think  we  can  limit 
it  to  that.  We  thought  of  going  to  some  entity  like  the  Educational 
Testing  Service,  but  we  think  we.  will  create  too  much  distance  be- 
tween them  and  where  the  actual,  employment  takes  place. 
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We  think  if  we  put  the  scholarship  in  the  handb  of  the  local 
school  board,  working  with  the  school  superintendent,  that  they 
are  able  to  recruit  a  teacher  and  award  them  this  scholarship- 
keep  in  mind  they  will  maybe  be  able  to  qualify  for  some  of  our 
student  financial  aid  as  they  go  to  school  for  a  year.  As  they  award 
the  scholarship,  we  hope  without  our  dictatmg  to  them,  that  the 
superintendent  of  schools  and  the  school  board  will  have  an  agree- 
ment with  scholarship  recipients  that  thev  are  going  to  prepare 
themselves  in  a  year,  and  by  the  next  fall  are  gomg  to  be  back 
teaching  high  school  algebra  for  us.  ,      ,  .  u  i. 

That  is  the  way  we  anticipated  it,  and  we  thought  we  would  not 
have  that  connection  with  the  actual  job,  the  actual  contract.  We 
hoped  that  some  of  them  would  sign  them  up  before  they  went. 
That  is  what  I  would  do  if  I  were  a  superintendent. 

Mr.  KooovsEK.  The  gentleman's  time  has  expired. 

The  Secretary  has  to  be  at  budget  briefings,  I  would  assume,  rel- 
atively soon.  I  would  like  to  get  a  couple  of  more  people  in. 

Mr.  Harrison  from  Pennsylvania. 

Mr.HARRisoN.  Thank  you  very  much.  .  ^ 

I  didn't  have  the  honor  to  be  here  in  the  last  Congress,  but  the 
staff  tells  me  this  is  the  first  time  in  the  3  years  you  have  come  ^ 
here  that  you  have  been  able  to  propose  a  program  instead  or  re- 
scinding or  cutting  a  program.  I  congratulate  ybu  on  that.  _ 

Mr.  Secretary,  I  see  in  vour  statement  an  mdication  that  the 
type  of  people  who  are  likely  to  accept  the  scholarships  under  your 
program  are  retired  military  officers  aiid  the  recently  xmemployed. 
Are  you  referring  there  to  people  coming  out  of  business  and  indus- 
try who  have  been  laid  off  because  of  the  economic  conditions? 

Secretary  Beix.  I  think  they  would  be  the  lesser  number  of  those 
participating.  I  think  most  of  our  scholarship  recipients  will  be  ex- 
isting teachers  who  have  good  qualifications,  who  have  been  suc- 
cessftil,  and  have  been  teaching  in  other  subject  matter  areas,  li 
there  has  been  a  decrease  in  the  demand  for  , their  services  because 
of  raising'  high  school  math  and  science  graduation  requirements, 
and  we  are  raising  the  high  school  graduation  requirements,  stu- 
dents are  going  to  be  enrolling  in  lesser  numbers  of  elective  sub- 
iects 

So  we  think  most  of  the  recipients  of  those  scholarships  will  be 
those  individuals.  But  we  do  not  want  to  limit  it  thfere.  We  thought 
if  there  were  some  promising  person  whose  personality,  aptitude, 
and  ability  and  .  the  interviewing  school  district  felt  had  great 
promise  to  come  and  teach  for  them,  they  could  also  be  mcluded. 
But  I  would  not  want  to  give  the  impression  that  oiir  proposal  is 
concentrating  on  retired  military  and  unemployed  people. 

On  the  contrary,  I  think  it  is  goin^  to  be  currently  employed 
teachers  receiving  most  of  them,  and  just  a  few  of  them  m  other 
areas.  -^^  j* 

Mr.  Harrison:  Are  you  suggesting  that  people  who  are  finding 
their  history  and  English  passes  linderpopi^^  are  going  to 
become  ma^h  and  science  tea^iers  )?nth  1  year  training  under  your 
progTfiun?  -^P' 

Secretary  Bell.  I  dini't  belifeve  that  there  will  be  many  from 
those  subject  areas.  I  think  we  are  going  to  find  them  in  areas  like 
sociology  and  political  science  and  psychology. 
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I  would  not  want  to  imply  that  all  of  them  can  become  math  and 
science  teachers  overnight.  If  you  already  have  your  student  teach- 
ing and  other  subject  matter,  and  if  you  need  to  beef  up  your  com- 
petence in  mathematics,  I  would  argue  that  three-quarters  jplus  a 
summer  session  or  two  semesters  plus  a  summer  session  would  ac- 
cumulate enough  hours  so  that  at  least  you  could  be  on  the  thresh- 
old level  within  that  time  to  begin  to  teach. 

Then  we  would  anticipate  that  the  more  experienced  faculty 
could  teach  some  of  the  more  advanced  placement  courses,  chemis- 
try for  example,  and  the  newcomer  with  maybe  30  hours  of  chemis- 
try could  teach  the  iiitroductorv  course  there. 

Mr.  Harrison.  You  are  reatlv  suggesting  that  in  a  year  and  a 
summer  school  a  sociologist  will  be  qualified  to  teach  chemistry  at 
any  level? 

Secretary  Bell.  I  don't  think  they  will  be  able  to  do  it  if  they 
have  had  zero  chemistry.  If  they  have  had  a  couple  chemistry 
courses  and  have  math  background,  and  there  are  those  that  have 
had  that  amount  of  preparation,  then  I  think  they  are  going  to  be 
able  to  at  least  get  to  the  entry  level  by  then. 

Mr.  Harrison.  One  last  question.  Wouldn't  you  think  that  these 
are  precisely  the  people  who  would  be  most  inclined— should  a  job 
in  industry  come  along — to  take  it  and  get  out  of  this  unfamiuar 
teaching  pattern  of  having  shifted  from  some  other  discipline  into 
science  and  math? 

Secretary  Bell.  After  they  have  developed  their  competence,  say 
in  mathematics,  they  could  well  be  snai>ped  up  into  the  computer 
industry.  I  acknowledge  as  we  wrestle  with  this  that  this  is  a  seri- 
ous problem.  As  I  said,  I  think  school  boards  have  to  do  something 
about  the  way  that  they  compensate  teachers  if  we  are  going  to  be 
competitive. 

Mr.  Harrison.  Thank  you,  Mr.  Chairman. 

Mr.  KoGovsEK.  I  thank  the  gentleman  from  Pennsylvania.  I 
think  he  makes  what  to  me  is  a  valid  point.  We  might  be  under 
your  proposal  increasing  the  outflow,  Mr.  Secretary,  of  people  who 
are  tired  of  teaching  in  a  certain  area,  and  after  15  or  20  years  see 
a  chance  to  pick  up  a  scholarship  and  move  to  another  area  and 
may  want  to  do  that  as  opposed  to  this  bill  which  would  at  least 
require  the  whole  4  years. 

Secretary  Beul  I  would  hope  that  the  local  school  authorities 
.would  have  the  ^ood  judgment — they  have  to  have  it  because  it  is 
their  responsibihty— not  to  employ  tired  or  bum-out^  teachers.  I 
think  they  will  be  quite  discriminating  about  that.  I  hope  they  will.  ' 

Mr.  KoGOvsEK.  The  gentleman  from  California,  Mr.  Packard. 

Mr.  Packard.  Thank  you,  Mr.  Chairman.  ^''\<: 

I  am  particularly  grateful  to  havie  the  Secretary  come  and  testify 
here.  /  \ 

The  whole  problem  does  not  necessarily  lie  in  a  shortage  of 
teachers  but  also  in  the  quality  of  teaching  that  takes  place  by  the 
existing  teachers  of  math  and  science. 

Is  there  any  plan  in  either  your  proposal  or  in  the  rest  of  the 
Science  Foundation  program  where  there  would  be  an  inservice 
training  of  teachers? 

.  Secretary  Bell.  There  are  aspects  of  this  in  the  National  Science 
Foundation  proposal.  As  you  know,  Mr.  Packard,  being  a  former 
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school  board  member  for  a  considerable  number  of  years,  that  is  a 
very  important  element  of  upgrading  the  qqality  of  instruction, 
and  it  will  be  in  math  and  science. 

Mr.  Packard.  In  the  out  years  it  is  projected  that  there  may  be  a 
declining  enrollment  and,  therefore,  maybe  a  lessening  of  the  need 
for  an  increase  in  the  number  of  teachers— at  least  to  the  extent 
that  might  appear  necessary  at  this  time. 

Would  this  have  an  influence  ui)on  your  overall  proposal  m 
terms  of  the  declining  enrollment  projections? 

Secretary  Bell.  We  think  that  the  life  of  this  program  being  4 
years,  will  probably  see  us  through  this  transition  period.  K  we 
find  because  of  enrollment  declines— and  I  acknowledge  there  are 
some  projected  declines— that  if  it  is  not  necessary  we  may  not 
need  the  4-year  approach.  But  right  now  we  anticipate  that  we 
would  at  least  start  out  emticipating  that. 

Mr.  PACkAFfcD.  One  last  concern  that  I  have  is  with  the  timing  of 
the  proposal.  I  understand  from  the  hearings  on  H.R.  30  thus  far 
that  there  is  the  hope  that  it  can  be  reported  out  of  committee  by 
the  end  of  this  week,  and  the  timing  of  the  administration's  propos- 
al as  it  tracks  with  that  is  of  some  concern. 

Secretary  Bell.  Yes.  . 

Mr.  PACKAan.  I  don't  know  whether  the  subcommittee  will  be 
able  to  address  that  concern.  - 
.  One  last  questioh.  Secret^  Bell.^f  the  responsibility  for  allocate 
ing  the  scholarship  ftmds  is  turned  over  to  the  State  to  be  passed 
on  down  to  the  local  school  boards,  is  there  a  s3rstem  recommended 
in  your  proposaljSi:  is  this  left  entirely  to  the  States  to  develop? 

^retary  Bell.  Our  proposal  is  a  block  grant  to  the  States,  and 
they  would  have  discretion.  They  would  be  required  to  prepare  a 
report  to  us  indicating  how  they  nave  utilized  the  money  to  focus  it 
upon  the  greatest  need.  We  think  that  requirement  would  con- 
strain them  somewhat  from  not  allocating  the  money  based  on 
where  the  critical  shortages  are.  But  it  does  rely  on  State  education 
actions  to  do  that. 

Mr.  Packard.  I  hope  there  would  be  consideration  for  the  propos- 
al at  least  to  give  incentives  to  matching  by  a  private  enterprise, 
private  industry  or  by  local  agencies.  ,  . 

Secretary  Bell.  Maybe  our  language  ought  to  emphasize  the  m- 
centive  aspect  of  it  more.  ^ 

We  deliberately  avoided  requiring  matching.  We  discussed  that 
at  considerable  length  and  decided  we  ought  not  knowing  what  the 
pressures  are  on  budgets  there,  also. 

Mr.  Packard.  Thank  you,  Mr.  Chairman.  . 

Mr.  KooovSEK.  The  Chairman  recognizes  the  gentleman  from 
Montana,  himself  a  former  educator,  Mr.  Williams. 

Mr.  WnjJAMS.  Thank  you,  Mr.  Chairman.  It  is  nice  to  see  you 
here  again,  Mr.  Secretary.  We,  of  course,  appreciate  your  interest 
in  this  area,  and  we  appreciate  your  leadership  in  this  area. 

There  may  be  a  conoong  crisis  in  American  education  and  a  crisis 
in  American  education  very  quickly  turns  into  a  crisis  for  all 
Americans.  I  note  a  difference  between  the,  amoimt  that  the  admin- 
istration is  requesting  to  help  alleviate  or  perhaps  solve  this  crisis, 
and  the  amoimt  requested  in  our  bill.  There  is  about  a  $200  million 
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difTerence.  There  isn't  anyone  in  America  that  doesn't  recognize 
that  money  is  indeed  scarce. 

I  just  came  from  a  meeting  in  which  we  were  reviewing  the  ad- 
ministration's fiscal  year  1984  budget  as  we  have  it.  It  calls  for 
total  outlays  of  about  $848  billion,  tnat  compared  with  $200  billion 
for  a  program  begins,  I  think,  to  put  this  in  the  proper  perspective. 

The  money  is  mere,  it  just  depends  on  where  the  Congress  of  the 
United  Stata)  and  the  President  of  the  United  States  wish  to  spend 
it.  In  this  budget,  the  President  of  the  United  States  has  called  for 
a  14-percent  nominal  growth  in  defense  spending.  By  the  way,  that 
means  th^t  while  the  Nation  had  expected  that  defense  would  cost 
$1.5  trillion  in  the  next  5  years,  tiiose  expectations  are  wrong.  It 
won^t  be  $1.5  trillion  in  the  next  6  years,  it  will  be  $1.8  triUion  in 
the  next  5  years. 

So  in  the  White  House,  the  will  is  there  to  spend  an  increased 
amoimt  of  money  in  defense.  In  this  committee — and  I  would  hope 
in  your  DepMtment,  sir— it  should  be  there  to  spend  an  increased 
amount  of  money  in  education,  and  particularly  in  those  areas  that 
have  great  need  such  as  math  and  science. 

I  recognize  that  you  are  under  a  significant  constraint  given  the 
nature  of  the  freeze  or  squeeze  that  is  being  promoted  from  the 
White  House,  but  I  am  hopeful  that  you  will  not  opipose  the  efforts 
of  this  committee  and  hopefuUy  of  the  Congress  to  adequately  fund 
math  and  science  awareness,  math  and  science  education  in  Amer- 
ica. 

Secretarv  Bkll.  We  think  you  will  be  quite  pleased  with  our  1984 
education  budget,  Mr.  Williams,  and  as  you  look  at  the  $50  million 
that  we  are  reconmiending  for  math  £tnd  science  I  would  urge,  as 
soon,  as  it  is  released  from  under  ^ts  embargo  in  just  a  couple 
hours,  that  you  see  what  is  happening  over  in  the  National  Science 
Foundation.  The  total  of  what  we  are  doing,  by  "we,"  I  mean  the 
administration,  needs  to  be  reflected  in  both  agencies. 

We  think,  especially  as  you  contrast  it  to  last  year's  budget  pro- 
posals, that  you  are  going  to  be  quite  pleased  with  the  recommen- 
dations we  have  made.  We  still  have  a  tight  budget,  but  you  won't 
find  the  reductions  that  some  of  you  are  anticipating  this  year.  In 
fact,  you  will  find  some  increases  m  some  areas. 
>    Mr.  Williams.  Thank  you. 

Thank  you,  Mr.  Chedrman. 

Mr.  KoGdvsEK.  The  Chair,  recognizes  Mr.  Coleman. 
Mr.  Coleman.  Thank  you,  Mr.  Chairman. 

Mr.  Secretary,  I  do  thank  you  for  coming  up  and  making  this 
very  good  suggestion  on  trying  to  increase  the  population  of  teach- 
ers we  have  m  math  and  science.  I  think  this  is  something,  that  we 
ought  to  incorporate  in  this  type  of  legislation  because  then  we  are 
reaching  the  nrst  problem,  that  is  to  expose  more  young  people  to 
math  and  science  by  people  who  are  trained  in  it,  and  I  think  the 
bill  can  also  relate  to  those  peojple  who  are  alreadjr  teaching  math 
and  science  to  upgrade  their  ability.  Fmally  we  might  want  to  in- 
crease specialization  in  certain  areas.  Those  are  the  three  criteria 
the  conimittee  has  to  look  at. 

I  think  your  suggestion  is  a  very  good  one.  I  thank  you  for 
making  it. 

Secretary  Bell.  Thank  you. 
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I  might  just  comment,  Mr.  Coleman,  on  a  couple  of  comments 
from  the  c6mmittee  about  the  fact  that  this  is  the  first  legislative 
initiative  that  I  have  had  since  I  became  Secretary  2  years  ago.  1 
would  emphasize  to  you  and  to  the  committee  that  the  President  is 
deeply  interested  in  the  math,  science,  and  high  tech  ProWem.  He 
sent  a  message  to  a  m£Uor  national  conference  that  we  had  tnis 
problem  I  wouldn't  want  the  committee  to  have  the  impression 
that  I  had  to  argue  hard  to  get  the  President  to  support  .this  mitia- 
tiv© 

He  is  favorable  to  it  and  it  will  be  reflected  not  only  in  our 
budget  but  in  the  National  Science  Foundation  budget.  .  , . 

Mr  Coleman.  Asking  just  one  budget  question,  is  it  correct  trfat 
you  are  limited  to  a  $50  million  authorization  for  such  a  program? 

Secretary  Bell.  I  had  an  overall  budget  dollar  that  we  negotiated 
out,  an  overall  amount.  Within  the  constraints  of  that  amount- 
knowing  what  National  Science  Foundation  was  domg  and  antici- 
pating through  the  coordination  of  Dr.  Keyworth,  who  is  the  Presir 
dent's  science  adviser— I  structured  the  limited  and  highly  targeted 
program  that  focuses  upon  the  teacher  shortages.      ,   ^  \ 

Now  I  did  it,  Mr.  Coleman,  as  I  looked  at  other  budget  areas, 
knowing  I  had  to  alflo  keep  a  viable  student  aid  program  and  pro- 
vide aid  to  the  disadvantaged  and  the  handicapped. 

I  simply  didn't  want  to  sacrifice  those  programs  more  deeplv  for 
this  program.  We  also  felt  the  proposal  that  we  had— if  it  would  be 
responded  to  by  State  and  local  levels-would  be  expanded  and  the 
impact  would  be  greater  than  the  dollars  that  we  are  talkmg 
about 

That  plus  the  NSF  budget.  We  wouldn't  say  that  it  is  totally  ad^ 
quate  and  fully  overflows  the  cup,  but  we  think  it  is  a  pretty  good 
effort  for  what  is,  after  all,  primarily  a  State  and  local  responsi- 
bility. ,   .  , 

It  is  stimulation,  we  think,  m  that  arena.  .  ^  u  i. 

Mr.  Coleman.  I  agree  with  you  it  is  certainly  not  going  to  be  too 

™Mr.  KOGOVSEK.  The  gentleman  from  Illinois,"  Mr.  Simon,  is  up 
next. 

*    Mr.  Simon.  Thank  you,  Mr.  Chairman.  I  have  no  questions. 
Mr.  KooovsEK.  The  gentleman  from  Texas,  Mr.  Bartlett. 
Mr!  Bartlett.  Thank  you,  Mr.  Chairman. 

Mr  Secretary,  I  apologize  for  not  being  hete  for  your  complete 
testimony.  I  was  helping  to  teach  in  elementary  school  where  my 
daughter  is  enrolled  this  morning.  ,       t.  i.  •  u  j 

I  have  two  questions.  First  J  understand  Mr.  Petri  had  earlier  in- 
quired as  to  how  to  get  an  estimate  or  range  as  to  how  many  teach- 
ers per  year  this  program  or  the  Department  would  estimate.  1  un- 
derstand those  numbers  are  obviously  difficult  to  pinpomt.  But  at 
what  point  could  we  expect  to  have  some  sort  of  an  estimate  as  to 
the  total  number  of  scholarships  within  a  range  that  this  program 
.  would  expect  to  generate?  .  ^ 

Secretary  Bexl.  It  is  a  $50  miUion  appropriation.  Our  require- 
ment we  now  have  in  the  draft  of  our  bill— incidentally  we  hope  to 
have  it  up  to  you  next  week— limits  adnoinistration  to  4  percent 
and  we  were  recommending  $5,000  scholarships.  So  you  can  see 

•  .  .  ■  /    ■  •^•■^ 
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from  that  about  whore  wo  Mil  bo  with  numbers.  That  would  be  the 
maximum  scholarship. 

If  the  school  board  wanted  to  grant  a  smaller  one  and  give  more 
of  them,  and  if  they  wanted  to  come  up  with  matching  and  we 
hope  they  will,  we  are  not  requiring  it  but  we  hope  the  States  will 
and  the  State  legislatures  will.  Then  we  get  a  lot  more  response  to 
this. 

We  found  that  in  a  number  of  programs  where  there  has  been  a 
concern  on  the  national  level  that  States  have  developed  their  own 
programs.  We  found  many  instances.  This  is  true  with  the  coinjpen- 
satory  education  program.  Most  of  the  States  now  have  a  State 
equivalent  to  title  I,  so  we  hope  that  kind  of  response  would  be  gen- 
erated bv  the  stimulus  of  this  program  We  know  the  budget  is 
tight  and  limited. 

Mr.  Baktlett.  Do  you  know  what  percentage  of  each  State's  allo- 
cation would  be  permitted  to  go  to  administration  and  overhead? 

Secretary  Bell.  We  would  only  permit  4  perpent  to  be  for  that, 
purpose. 

Mr.  Bartlett.  To  follow  up,  in  terms  of  having  the  biggest 
impact  I  would  strongly  urge  as  you  consider  the  bill,  that  you  con-, 
sider  including  matching  and  not  just  matching  from  local  budgets 
necessarily,  but  to  permit  States  to  recruit  matching  from  private 
sources  and  private  industry.  We  have  heard  testimony  here,  and 
you  know  it  and  your  Department  knows,  that  that  is  where  the 

Eriority  is  being  set  out  there,  not  set  by  Congress,  the  priority  will 
e  set  by  individual  actions  within  the  community. 
Secretary  Bell.  Right. 

Mr.  Bartletf.  I  wonder  if  you  could  respond  to  this,  would  you 
anticipate,  should  this  Congress  suggest  matching,  would  you  an- 
ticipate opposing  such  a  matching  requirement? 

Secretanr  Bell.  We  have  weighed  the  matching  provision  quite 
carefully.  In  my  conversations  with  State  and  local  education  agen- 
cies, I  find  a  great  deal  of  resentment  on  matching  requirements 
and  so  after  a  lot  of  discussion  inside  the  administr^ion  and  out- 
side, we  decided  not  to  require  matching  but  to  encourage  it  and  to 
advocate  it  as  strongly  as  we  can  knowing  what  the  budget  con- 
straints and  problems  are  at  the  local  level.  We  finally  decided  we 
would  not  require  matching  but  we  will  surely  be  advocating  it 
wherever  we  can  in  urging  as  you  indicated,  urging  the  private 
sector  as  well  as  State  and  loced  entities^  to  help  respond  to  the 
problem. 

Mr.  Bartlett.  One  final  question,  and  that  is  that  you  suggested, 
Mr.  Secretary,  that  your  bill  in  filial  draift  would  be  to  Congress 
next  week.  I  would  join  with  you  in  urging  that  this  committee  and 
Congress  exercise  some  restraint  in  considering  this  bill  so  that  we 
have  all  the  facts  on  the  table  as  we  prepare  our  own  bill.  I  would 
think  that  here  on  January  31  that  we^could  wait  a  week  or  two 
and  still  be  in  a  hurry  to  set  this  as  a  national  priority,  but  not 
necessarily  in  a  hurry  to  see  who  Can  get  to  the  floor' first. 

Let's  make  it  a  good  bill  where  we  consider  all  the  facts.  I  know 
you  will  work  with  this  committee  in  doing  tfiati 
,  Secretary  Bell.  Thank  you  for  that,  Mr.  Bartlett.  We  hope  the 
approach  we  have  will  be  weighed  by  the  committee,  especially 
since  we  think  it  will  give  an  immediate  turnaround  in  increasing 
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thWsupply  of  toachora.  We  thinlt  that  this  is  a  small  weakness,  but 
a  significant  one  in  H.R.  80  and  alsO  in  S.  248. 
We  will  put  maximum  pressure  on  getting  our  proposal  up  here 

**:^r"  K0GOVSEK.  The  committee  thanks  the  Secretary  for  his  time 

this  morning.  i  o 

Mr.  Secretary,  do  you  have  any  closmg  remarks/  .  . 

Secretary  Bell.  No,  I  don't.  I  appreciate  the  opportunity  to  be 

Mr.  KooovsKK.  Thank  you  for  being  here,  Mr.  Secretary.  We  will 
let  you  get  back  to  your  budget  briefings,  .  ^    j  i. 

The  Chair  would  now  call  Mr.  Raymond  Barber,  superintendent 
of  public  instruction,  Kentucky  Department  of  Education;  and  Ms. 
Alice  McDonald,  deputy  superintendent  of  public  instruction  trom 
the  Kentuclqr  Department  of  Education. 

Thank  you. 

STATEMENT  OF  RAYMOND  BARBER.  SUPERINTENDENT  OF 
PUBLIC  IN8TRIJCTI0N,  KENTUCKY  DEPARTMENT  OF  EDUCATION 

Mr.  Bakbeb.  Thank  you,  Mr.  Chairman.  Ms.  McDonald  could  not 
be  here  and  she  sends  her  regrets.  . 

I  appreciate  the  opportunity  to  appear  before  the  committee  and 
address  the  subject  on  the  need  for  more  and  better  math  and  sci- 
ence teachers.  I  have  submitted  a  copy  of  my  remarks  to  the  com- 
mittee and  with  your  permission,  I  would  like  to  talk  on  the  sub- 
ject rather  than  read  those  remarks  into  the. record. 

Mr.  KoGOVSEK.  Your  prepared  statement  will  be  made  a  part  ot 
the  record  without  objection.  You  may  proceed  as  you  wish.  _ 

Mr  Barber.  There  is  an  escalating  awareness  that  we  are  laced 
with  unprecedented  problems  in  science  and  math  education  across 
the  Nation.  ^  i  O  •  ,  ^   

When  Twas  asked  to  appear  before  the  committee,  I  did  some  re- 
search in  the  Department  of  Education  of  Kentucky  over  a  H^year 
timeframe  and  in  1971  we  certified  194  science  teachers;  m  1981  we 
certified  66  science  teachers.  So  that  alone,  I  think,  will  prove  that 
we  in  Kentucky  have  ia  crisis  in  math  and  science  teachers. 

Mr.  KoGOVSEK.  Give  me  those  figures  ag^n?  . . 

Mr.  Barber.  In  1971  we  certified  198  and  in  1981  we  certified  66 
math  and  science  teachers:  . 

The  dilemma  that  we  really  face  m  Kentucky  m  math  and  sci- 
ence is  that  20  percent  of  the  youngsters  taking  math  and  science 
in  high  school  and  in  Our  junior  highs  and  middle  schools,  they  are 
being  taught  by  teachers  not  qualified  to  tesich  math  and  science. 
The  reason  for  that  is  that  under  the  certification  standards  if  you 
are  an  elementary  major  you  can  teach  grades  1  through  8.  In 
recent  years,  we  have  gone  to  thfe  concept  of  middle  schools  and 
junior  highs  and  we  have  people>kh  elementary  majors  teachmg 
math  and  science  in  those  ateas.  ,    •     „  i. 

As  a  result  we  are  not  gettmg  a  good  math  and  science  student 
admitted  to  the  9th  or  10th  grade.  •  i 

We  in  Kentucky  recognize  this  problem  and  mitiated  legislation 
in  the  last  session  of  the  Kentucky  General  Assembly  for  math  and 
science  teacher  loans.  Under  those  provisions  we  would  loan  a  can- 
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didato  that  woii tod  to  sign  an  agreement  with  the  State  depart- 
ment of  education, that  they  would  teach  math  and/or  science  with 
a  meOor  in  those  Helda  and  we  would  loan  them  $2,600  fer  year  to 
go  to  college  and  become  math  or  science  mtgors.  . 

I  would  say  to  you  that  we  had  over  2-ta-l  application  of  those 
that  we  could  accommodate,  almost  a  3-ta-l  ratio. 

They  sign  an  agreement  with  us  that  they  will  teach  in  Ken- 
tucky for  a  minimum  of  3  years,  the  maximum  length  of  the  loan 
is  3  years  starting  at  the  sophomore  level  in  college,  and  that  they 
will  teach  math  or  science  in  Kentucky  for  a  period  of  not  less 
than  8  years;  and  that  if  they  teach  a  major  proportion  of  the 
schoolday;  and  they  are  forgiven  1  year  of  the  loan  for  each  year 
that  they  teach. 

If  they  do  not  teach,  then  they  must  repay  the  funds  to  the  de- 
partment of  education  with  the  current  Treasury  note  rate  of  inter- 
est plus  3  percent.  « 

.  We  can  track  that  because  we  certify  the  people  in  the  State  of 
Kentucky  so  we  really  have  no  problem  subtracting  the  loan  and 
the  student  that  received  it.  I  want  to  reenforce  what  Secretary 
Bell  mentioned,  we  need  to  target  the  current  teacher  and  the 
teacher  to  be.  We  in  Kentucky  are  encouraging  those  that  are 
teaching  in  the  middle  schools  and  the  junior  highs  to  take  advan- 
tage of  the  loans  that  we  have  available  and  take  a  leave  of  ab- 
sence, jsabbatical  leave,  and  go  back  and  become  math  or  science 
mcgors. 

We  do  not  accept  the  fact  that  you  become  eligible  for  teaching 
in  a  field,  we  require  either  a  mcyor  in  science  or  math  or  both. 

So;we  have  addressed  the  program  in  Kentucky  with  some;  assist- 
ance from  the  Federal  level  and  we  feel  that  we  can  overcome  the 
problems  that  we  have  in  the  State  of  Kentucky  relative  to  math 
and  science  teachers. 

I  am  pleased  to  hear  of  the  $50  million  appropriation  for  scholar- 
ships. We  debated  whether  to  go  to  scholarships  with  thie  loans, 
and  our  decision  was  that  we  felt  we  could  obligate  the  person 
under  the  loan  system  easier  than  we  could  under  the  scholarship 
system. 

We  have  adequate  numbers  of  math  and  science  mayors  being 
produced  by  the  State  colleges,  but  they  are  not  becoming  teachers. 

Also  on  the  3-year  loans,  this  will  encourage  high  school  students 
to  take  more  math  and  science  in  their  curriculum  at  the  high 
school  level.  On  February  8, 1  will  recommend  to  our  State  boarjd  of 
education  that  we  up  the  requirements  in  math  and  science  for 
graduation.  The  requirements  have  been  raised  for  entrance  into 
State  colleges  without  condition..  So  we  feel  that  it  is  necessarv  for 
us  to  move  in  the  same  direction  to  accommodate  the  students 
going  to  college  in  Kentucky* 

Some  suggestions  I  would  like  to  make  on  H.R.  30,  I  wonder  how 
^many  takers  we  will  receive  for  a  1-year  scholarship  or  loan  and 
obligate  ourselves  foi^  5  years?  This  concerns  me  a  little  bit  because 
I  doubt  if  I  were  a  stuaent  and  L  had  a  3-yiear  college  term  that  I 
would  obligate  myself  for  5  years  for  1  year  of  books  and  tuition. 

I  would  also  suggest  that  we  target  more  upon  the  classroom^ 
teacher  than  on  inservice  and  software  ancf^  hardware  at  the 
present  time.  These  are  good  on  a  long-range  basis,  but  on  a  sHort- 
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term  boflifl  to  boIvo  our  problem  I  concur  vflth  the  Secretary  that 
we  target  on  the  present  claB«room  teacher  and  those  teachers  to 
bo 

So  I  would  be  glad  to  answer  any  qucBtions  relative  to  our  pro- 
irram  in  Kentucky,  which  we  have  and  which  is  working  very  well. 
We  will  bo  able  to  double  the  number  of  recipients  of  the  loaiio 
next  year,  and  we  have  $225,000  for  the  first  year  of  the  biennium 
and  better  than  $450,000  for  the  second  year  of  the  biennium. 

[Prepared  statement  of  Raymond  Barber  follows:] 

pHtPARKD  arATEMKNT  or  UAYMOND  DARBCRp  SUPEHINTKNDKNT  Of  PuBUO 

iNOTttucnoN,  Department  or  Education.  Commonwealth  or  Kentucky 

EMERGENCY  MATllKMAtlCS  AND  BCIENCK  ACT 

Part  A.— If  Chapter  I  docreasos,  thin  dioa: 

(1)  5  percent  to  State  Department  of  Education; 

(2)  %  of  remainder  on  5-17  population; 

(3)  V*  on  formula  by  Secretary  of  Education;  and 

(4)  Requlrefl  a  "state  plan"  for  uae  of  state  money 
Part  B.— <>)ngrC8sional  scholarship: 

(1)  800  first  year  and  600  second  year; 

(2)  For  2  years  and  above  averogo  grades;  , 

(3)  Completed  8  years; 

(4)  Formally  expressed  intention  to  teach; 

(5)  Must  teach  o  years;  .  i 

(6)  CSSO  may  designate  other  neldfl;  . 

(7)  10  percent  to  iHEs  for  science  and  math  improvement; 

(8)  26  percent  of  fund  in  science  for  junior  colleges; 

(9)  1984  or  1985  summer  Inatitutes; 

(10)  NIE  to  do  research— not  more  than  10  million;  and 

(11)  Challenge  grants  W  cost)  for  science  equipment  not  to  oxcce^l  50  million. 
Part  C— Total  not  to  exceed  300  million  in  1984: 

(1)  Part  A  not  more  than  250  million;  and 

(2)  Part  B  not  more  than  50  million   inroHn^ni 

Across  the  United  States,  there  id  an  escalating  awareness  that  our  educational 

systemfi  are  facing  unprecedented  problems  in  scienc^  ^d  mathematics 
Most  of  these  problenis  are  at  the  fl^conkanr  and  nuddle/junior  h^^ 
'where  there  is  a  critical  shortage  of  qualilled  science  and  n^a^^T^^J^^f.^^rn^^n 
The  w^ity  of  expendable  auppUes  an^  equipment,  coupled  with  the  detenoration 
of  ?he  scienlce  laboratories  has'^feduced  the  quality  of  science  and  mathematics  edu- 
cation  to  a  point  that  our  national  security  may  be  threatened.  ^  .  K,r 

The  shortages  of  science  and  mathematics  teachers  has  been  documented  by  the 
National  Science  Teachere  Association,  the  American  Assocmtira  for  the  Ad^ 
ment  of  Science  and  moet  recently  by  the  national  convocation  aponsored  b>V the  Na- 
tional Academy  of  Sciences  and  the  ^rational  Academy  ^^Si^^^^'P'^^^Z 
tucky  Department  of  Education  has  documented  the.  productionof  science  and 
3eS  teachers  for  the  oast  ton  years  In  1971;  Kentucky  p^^^^ 
dred  ninety  four  (194)  certified  science,  teachers  and  8«ty^/^ 
state,  the  shortages  are  critical  in  physics,  earth  science,  chemistry  and  mathemat- 

*^Many  articles  and  published  accounts  of  this  dUemma  emphasize  the  d^lj^d  ^ 
the  Wction  of  science  and  mathemati^  teachers  Of  m^or  o^cern  to  pubhc 
school  officials  is  the  number  of  science  and  mathematics  classy  that  aw  ^"8ht^ 
^out  of  field"  persomieL  In  Kentucky  over  twenty  per  cent 
-are  taught  by  teachers^  who  do^  not  have  P^^P^r  certifiwtion  m  the  ^ 
reoent  survey  bv^the  National  Science  Teachers  Association  mdicat^  tlwt  among 
I^l3M5mployed^ence  arid  m^th  teachers,  50.2  percent  were  unqualified  to  teach 

^A^Iu^Sndent  of  PubUc  Instruction,  I  aoonsored  legislation  and  a  bienni^ 
•budget  to^help  correct  deficiencies  in  the  production  of  science  and  mathematics 
>  Hers  C  pas^of  Senate'  Bill  892  by,  the  1982  Kentucky  Gener^^^ 

has  gained  th^attention  of  national  leaders  in  the  Amenc^  ^^i^J  oHn^  fN^TAt 
van^ment  of  Science  (AAAS),  the  National  Science  Teachers  Association  (NSTA), 
and  the  United  States  Department  of  Education. 
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Sonnt©  Hill  in  n  Umri  i>r<)i(r«rn*H<wltfti«<l  to  nttract  and  rotnin  qunllflwl  tom^h^w^^ 
in  the  inath  and  nciouco  Hem  in  KrQ(lc«  7-12.  A  coUego  Htudmit  ttpplying  in  the 
flopiioinoro  ye<ir  will  ha  oHkiblo  tu  rocoivo  a  loon  for  a  iimximuin  of  tliroo  youHi  for 
an  annual  uniount  of  $2,500.  If  tho  atudont  UDon  cortiflciition  thoii  toachott  uclonco 
or  mtithomatica  for  a  mojor  portion  of  tho  BChool  day  for  throo  yoarn,  he/Bho  will 
not  Jiavo  to  ropay  uny  wirt  of  tho  loan.  For  €^ach  niiTiiunl  loan  rtKoivod,  ono  yonr  of 
teachi^ig  iiervico  muut  bo  reWorod  in  tho  puhlio  w.'hooln  of  tho  Commonwonlth.  In 
tho  event  the  loan  rocipiont  dooa  not  toat  h.  tlio  full  umount  of  tho  locui  will  bo 
repaid  at  an  interoat  rati  of  troaaury  bilia  p\m  ihttte  permit. 

The  l>ai>artmont  of  ICducation  hrus  dovoh)ped  n^gultitioiiH  and  guidoUnou  for  odmin- 
iatoring  the  program.  Studonta  have  boon  oak«>d  to  npplv  through  tho.  twonty-throo 
collegee  and  univenjitiea  approvod  by  the  Stat*>  lUynul  of  iCducotion  to  Prepare  teach- 
om.  Tho  recommendations  of  tho  inatitutiona  uro  forwarded  to  tho  Doparlmont  of 
Education  for  final  Boleclion.  Currently,  there  ore  approximately  two  or  throe  appH- 
canta  for  each  available  loan.  \ 

Tho  1982-83  budget  contains  $200,000  for  ^is  proKram,  and  wo  are  supporting 
ninoty-nino  Btudonts  thia  acndetnlc  school  year.  In  1983-84,  there  is  $410,000  which 
will  continue  tho  current  loon  recipionta  and  add  an  additional  ono  hundred  new 
atudonts.  « 

EJecause  of  Kontuckv's  work  in  this  area,  several  stato  agencies,  scientific  societiea 
and  publishing  finns  hrtvo  roqueated  copies  of  our  incentive  loan  program  which  is 
serving  as  a  model  for  action. 

Tho  House  Committeo  on  Bducdtion  and  Labor,  Subcommittee  on  Elementary, 
Secondary,  and  Vocational  Education  ia  to  be  commended  for  sponsoring  House  Reus- 
olution  30,  tt  bill  designed  to  improve  olomontory,  secondary,  and  poetsecondary  edu- 
cation in  mathematics  and  science.  Based  upon  my  reviow  of  House  Resolution  30,  I 
offer  to  the  committee  tho  following  common ts  and  concerns: 

(1)  The  flow  through  funds  to  local  school  districts  have  the  potential  of  signifi- 
cantly immt>ving  mathematics  and  science  instruction  of  they  are  in  sufficient 
amounts.  The  Dill  would  be  improved  if  there  were  a  minimum  amount  per  child, 
otherwise  the  state  would^  bo  required  to  make  cooperative  arrangements  among 
local  school  districts  to  achieve  the  objectives  of  Section  604. 

(2)  The  "congressional  scholarships''  should  be  awarded  to  students  who  will 
attend  an  institution  of  higher  education  in  his/her  own  state.  Wo  will  have  a  much 
greater  chance  of  attracting  students  to  teach  in  rural  and  isolated  areas  if  they 
attend  institutions  cloeer  to  home. 

(3)  It  is  uhrealistic  to  ask  a  person  to  teoch  five  years  in  order  to  satisfy  a  one- 
year  loan.  Ldon't  think  you  will  have  many  students  who  will  Commit  themselves  to 
five  years  ;of  service.  In  order  to  attract  students  into  the  science/mathematics 
teaching  fields,  offer  the  loan  to  entering  freshmen  with  the  stipulation  that  for 

.  each  annu^  loan  received,  one  year  of  teaching  service  must  be  rendered. 

(4)  The  provisions  of  Section  626,  the  "challenge  grants,"  provide  for  only  one- 
third  of , the  cost  of  scientific  equipment.  This  will  create  a  situation  in  which  poorer 
district^  who  most  likely  have  the  greatest  need  will  probably  not  be  able  to  partici- 
pate in  .this  part  of  the  program.  I  suggest  that  this  section  be  rewritten  an($  that 
'equiphient  grants  be  provided  on  a  need  basis.  ' 

Hpufl^  R^lution  30  provides  the  basis  for  a  broad  tiatjonal  effort  that  will  pro- 
vide the  framework  for  a  sciehtific  and  technological  awareness  that  is  vital  to  the 
survival  of  the  country.  , 

Mr.  KoGOVSEK.  Thank  you,  Mr.  Barber.  The  chairman  gives  his 
apologies  for  his  absence  due  to  being  called  to  the  White  House 
this  morning.  He  wanted  to  be  herfe  and  he  will  return  shortly. 

He  ha3  asked  that  you  e:Kpand  on  youi^  comments  regarding 
^  matching.  Would  the  school  districts  and4)U8inesses  in  Kentucky  ^ 
be  able  to  meet  any  fiiatchihg  requirements  that  we  enact  as  part 
of  this  legislation?  ^  ^  . . 

Mr.  BarbekJ  I  have  sonae  concern  about  the  one-third  matchmg 
Federal,  two-thirds  local  Bchool  district. 

My  Concern  there  would  be  relative  tb  the  fact  that  the  rich  dis- 
tricts could  fully  participate  in  this  type  of^a]  program  wherp.ithe. 
poorer  districts,  where  the  need  is  probably  greater/  of  course, 
could  not  fully  participate.  s. 
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iiave^a  problem  wth?4h^^  Ifgislation,  and  it"is 

ied  iif  tihe  wrUten  i^m^SSi^^^M     submitted  to  the  qpmmifr. 


^Mrv  fCpoovsEK.  TWe  pn)gi^       described  to  us  which  you  have, 

Mr:  KoGovsE^^w^oldis  thte  program?       -    ^  .noo  .i. 

first  year;  the  semester  of  1982  ifi  the 
?.time^;^\^^wP^the  PiUy  S       of  the  5Q  that  has  a  program  of 


avAi^.  jxy^m^^^'  You^^ii^dicat^^         initial  remarks  you  made  to 
^'  cpin^^fee  that,  xpu  ^see  tfie  importence  of  science  and  math 
tKiuCatipiJ#tlMtiiig  fr^  level  and  working  up^ 

lloward  W|MiG|chool  and  college.  In  other  words/  if  we  don't  have  a 
.  Iltrorig  e6rl¥bas^  you  won't  have  a,  good  science  or  math  instructor 

' ^ter^n: ••  ■  \./'-^ \,  -  /  - ■: ;  .  '     , .  . 

« "^I would  co^(^ut\ipth  that.   -  ;v  ^i. 

tvlri  Keu  of  thSCreriiarX^^^^w^^  disagree  with  the 

Seoretpi^rjs  proii^  m  trying  to  get 

(acbers  who  f have  eitt^^  field 


gjjbr  ith^loW— ivhifehevei:  it  niighfr  be--^  the  teacher  that  is  cur 
||y"  te£^]|^g{u^^^  local^board  of  educa- 

tor th^vipeHnt^udent  a^^^^^ 

^^bnoVperoeive  a  supe^rintendent  or  bojard  of,edudation  recom- 
^[ifig  that  a  practicing  teachet^^^^^  is  not  competent  receive  ^a 
ma^lip  jpr  loah  .    i  " 

at^l^  yoii^v^  of  a  ^erson  going  backjui  the 

suffer  and  becoming  qualified  to  teach  math  or  science.  That  is 
J,  'i'  thei  reason  we  stipulated  in"  our  legislation  that  you  n^ust  become  a 
^  llh^mV  science'mcrfbr     6i:der  to  qualify  for  the  loan.  . 
r  Kogovse£^  some  figures  that  m^l971, 

^  ilS4;m9th>nd  science  ;  t(^a^^^^  Is  that  the  State  of 

V'l^tucky?    :-'":^l>\-',^:;^S^^^'.       -      '  -  ■     ■  ■ 

•   Mr.  Bakber.  Y^. '     ^  . 
^^^^  in  1982,  only  66.  So  you  went  down  from  194 

.'^'.ta'66?:./--  '  J'-"'^         <      .  ^  ^    ,  _  _ 

Mr.  Bakber.  Yes.-     .  ,        /  r  \. 

*       Mr.  KoGdvsEK:  In  your  opinion,  what  is  the  mam  reason  tor  tnat 
shan)  decline  in  the  lO-year  period?  , 
Mr.  Babber.  First  of  all,  the  salary.  In  private  mdu8try,lney 
'  '  could  makie  many  more  dollars  per  year  than  they  could  teaching.  I 
concur  with  the  Secretary  that  we  m^  going  to  have  to  make  a  dif* 
ferentiation  Jbetwee'n  the  salaries  of  math  and  science,  teachfets  and 
som^  qfth^  other  critical;  areas,  from  the  ^eas  where  we  haye  an 
^  ^  abliidancetjf  teachers; -^^^i^^  ■  /  .         .  ,  .  ,  ^  x 

It  would  riot  be  in  agreement  maybd  with  KEA,  but  J  feel  that  it 
'  is  going  to  be  n^:;essary  if  vwe  are  going  to  train  ajad  rechiit  and 
retain  math  and  science  teachers. 
Mr.  KoGOVSEK.  Thank  you,  Mr.  Barber. 

The  gentleman  frOm  Alontana?  / 

/        I^;  WnJJAMS.  Tl^^ 


Mr.  Barber;  in  your  opinion,  to  what  degree  do  the  people  of 
America— you  may  want  to,  confine  yourself  to^he  citizens  of  Ken- 
tucky—-have  an  appreciation  of  the  crisis  in  math  and  i3cience? 

Mr.  Baabeb.  I  think  the  change  in  technology  and  the  awareness 
of  test  scores  that  we  see  are  making  us  more  aware  that  we  need  • 
better  science  and  math  teachers  because  the  date  shows  us  we  are 
not  turning  out  as  good  a  student  in  those  fields  as  we  Used  to.  /  ? 

Mr.  Williams.  The  professionals  understand  that  and  this  i?ojn^v/ 
mittee  is  aware  of  it..  I  wonder  if  the  people  paying  the  bills  undefr-C: 
stand  jt?  Do  they  know  tha-t  we  have  a  shortage  to  crisis  projicir^^ 
tions  bf  miath  and  science  and  engineering  professors?  ,     . '  • 

Mr.  Barber.  Yes,  our  Commonwealth  is,  because  we  did  not  ha;<i/e 
a  dissenting  vote  against  the  bill  that  we  submitted  to  the  Gen^^ 
Assembly  requesting  additional  ffinds  for  math  and  scienpe  loanis  to . 
students  who  have  become  math  and  science  mcgors. 

So  in  Kentucky  the  people  are  very  much  aware  of  the  'fact  that 
we  do  have  a  need,  wq,  do  have  a  crisis,  and  I  doubt  if  Kpntiteky  is^ 
too  uncommon  to  other  States  in  that  respect. 

Mr.  WiLUAMS.  That  is  encouraging  because  support  for  education 
among  the  populous  has  always  been  fairly  widespread  iii^^this 
NatioA  and  it  is  on  that  foundation  that  we  have  been  able  to 
secure  and  support  the  grand  education  system  we  have.  ■  ^ 

Thank  you,  Mr.  Qmir^  '  ; 

Mf ,  KoGOVSB?.  Mr!  Barber^ , thank  you  for  being  here  this  mom-"^^ 
ing.  We  appreciate  yoxir  testimony. 

As  I  indicated,  yoiir  statement  will  be  made  a  part  of  the  record 
and  thank  you  .for  beihjg^Mtl^  >  > 

Mr.  J3ARBER.  Thank  '  i 

^  .Mr.  KoGOVsra^t  trj^i^^  would  recognize;  the 'gen- 

tleman from  Cam^  who  was  to  have  testified 

earlier,  but  couldn't  be^tfi  Us  ffiatil  now.  ^ 

We  appreciate  tide  fact  that  you  are  here.  Congressman. 

STATEMENT  OF  HON.  MEBVYN  M.  DYMALLY,  A  itfiPRESENTA- 
y  TIVEIKCONGRESSFBOMTHESTAillOFC^ 

V^Mt;  Dymaixy.  Thank  you,  Mr 
^niaV^^  prepared  st^fement. 

I  ^arit  to  thank  the  members  of  the  Subcommittee  for  invitipg 
me  tp  ^conmieht  on  H.R.  30  and  the  problems  it  is  meant  to  resolVe. 

Let  ^me  begip  by  saying  I  share  Congressman  Walgren's  hope 
that  the  98th  Congress  will  be  the  one  to  get  the  United  States 
back  on  the  track  towar4  excellent  science  and  mathematics  educa- 
tion. '  ■■  ,  *  ■  ^ 

Jn  198i  when  the  Congressional  Black  Caucus  dedicated  a  ppr- 
tion  of  its  annual  legislative  weekend  to  raising  public  awareness 
about  the  decline  iri^iiality  of  science  and  niathematics  Education,  , 
relatively  few  people  knewitie  magiiitude  of  the  problem.'  ^  ^ 

I  to^lfi^sed  that  Ware^Sfe^  has  grown  steadily  since  that  time. 
I  sense  that  the  Congress  and  the  country  are  now  ready  to  act. 

As  others  have  commented  here,  we  must  ask  ourselves  *'what  is 
th^  proper  course  of  action?*'  Looking  at  the  various  solutions 
raised  in  the  97th  Congress,  and  now,  in  the  98th  Congress,  it 
seenia  they  can  be  divided  ifito  two  camps.  "There  are  solutions 
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aimed  at  a  permanent  resolution  to  the  problem;  these  solutions 
generally  take  the  form  of  some  ongoing  body  whose  role  is  to  see 
that  our  ^Ucational  offerings  adjust  as  the  Nation  s  needs  change. 
There  is  a  vestige  of  this  type  of  solution  in  H.R.  30.  It  is  to  be 
found  in  the  directive  that  the  Secretary  of  Education  shall  make 
an  inventory  of  present  needs  in  science  and  mathematics  educa- 
tion. I  call  if  a  vestige  because  no  provision  is  ]^ade  for  ongoing 
monitoring  of  changing  needs.  ,  i. 

The  second  type  of  solution  is  aimed  at  ta^g  care  of  what  we 
know  to  be  immediate  problems.  We  know,  f^Geicample,  that  many 
present  day  science  and  mathematics  teacherfl^are  teaching  out  of 
their  field.  They  have  no  formal  training  in  the  arieas  they  teach. 
And  many  of  those  who  have  formal  training  received  it  so  long 
ago  that  it  is  now  outdated.  <  '  . 

S^ator  Dodd  and  I  introduced  a  bill  last  session,  and  will  rem- 
trb^ce  it  this  session,  aimed,  at  resolving  this  particular  problem. 

iS^re  is  nothing  wrong  with  either  approach.  Ther^r  is  no  doubt 
that  we  must  move  quicldy  to  solve  the  problems  tlwct  face  us  right 
now.  At  the  same  time,  I  think  the  98th  Congress  will  fail  ultimate- 
ly in  its  effort  to  Trivia  the  problem  if  it  tunisjS^^  that  Members 
of  the  108th  Congress  find  themselves  sittin^;^  liiis  room  saying 
that  what  the  98th  Congress  did  was  fme  foi«=SrlitUe  while,  but  that 
it  had  no  lasting  effect.  \  \  ,  ^   ;     \  _  ^ 

I  am  aware  that  there  ate  many  skeptics  who  scbff  at  the  notion 
that  planning  for  the  futdre-i%  possible,  let  alone  an  activity  we 
should  pursue  seriously.  They  Miy  too  many  lihings  change  to  make 
the  activity  worthwhile.  It  is  fortunate  for  the  United  States  that 
those  who  wrote  our  Constitution  were  advocates  rather  than  skep- 
tic^-of  planning.  The  stability  and  relative  prosperity  of  the  coun- 
try owe  much  to  their  foresight.  Their  example  is  a  positive  one  for 

iiahere.  ,     i        \  \  n  ^ 

Arnegatjye  example  comes  from  the  past  bemgn  neglect  of  long- 
rangeVroc^^  Consequences  of  this  neglect  hkve  been  well-illus- 
trated by  ^tnesses  in  the  present  hearings.  With  such  a  definite 
problem  area,  I  believe  flexible  p^^  is  possible  and  the  lack  of 

it,  fatal.  ' "  ^i^^  / 

^    I  would  like  to  pursue  the  theme  of  two  approaches,  two  exam- 
ples, two  factions,  a  bit  further.  ,      V  •       I.  J 

Historically,  the  National  Science  Foundation  ha^  been  charged 
with  fostering  excellence  in  science  and  mathematics  education. 

Its  charter  states  that  "The  Foundation  is  *  *  *  directed  to  initio 
ate  and  support  *  *  *  programs  to  i^trengthen  V  *  *  science  educa- 
tion programs  at  all  levels  in  mathematical,  physical,  medical,  bio- 
logical, engineering,  social  and  other  sciences."  At  the  same  tmie, 
-  the  Department  of  Education  is  chaiged  with  promoting  excellence 
in  education  generally.  Both  agenci^,  then,  ha^e  responsibility  for 
the  state  of 'science  and  mathematics  leducatipiifm  the^country. 

But  in  oversimplified  terms,  the  National  Science  Foundation 
has  concerned  itself  with  the  trainhig  of  scientists  and  the  Depart- 
ment of  Education  has  concerned  itself  with  the  basic  education  of 
all  children.  The  NSF  has  shown  its  allegiance  to  science  and  scien- 
tists while  the  Department  of  Education  has  ^allied  itself  with 
teachera  and  teaching.  -  " 


To  'show  the  offecte'  of  this  ydiiiii^  isolation^  of  one 

agency  from  another,  I  will  point  but  ail- example.  ^NJtien  the  Na- 
tional Science  Foundation  was  given  the  task  or  spearheading  our 
e^ort  to  achieve  sdentiHc  exceUence  foUowing  the  jaimch^  of 
Sputnik,  the  teaching  materials  that  came  out  of/that  effort  were 
geared  toward  students  who  might  eventually  bfecome  scientists. 
They  were  excellent  materials  in  that  respect.  But  they  did  not  do 
enough  to  promote  general  scientific  literacy.*  Thfey  helped  the  few, 
more  than  the  many. 

And  that  attention  to  the  neefjs  of  scientists  rather  than  to  the 
needs  of  consumers  of  scientific  products  is  jpart  of  the  reason  we 
sit  here  today  trying  to  resolve  the  problem  of  general  scientific  il- 
literacy. On  file  other  hand,  the  chart  whicli  I  would  submit  for  the 
record  here  illtlstrates  in  a  startling  way  that  the  delihe  of  science 
education  in  this  country  is  strongly  correlated  with  the  decline  in 
funding  devoted  by  NSF  to  science  education. 

.  I  am  indebted,  by  the  way,  to  Sarah  Cline  of  the  .  National  Sci- 
ence Teachers  Association  for  this  chart. 

-Within  the  Congress,  committee  jurisdiction  over  science  and 
matheiruati(^  education  has  shown  a  parallel  division  Eind  isolation, 
/with  the  Science  and  Technology  Committee  having  jurisdiction 
over  the^\^SF  ,§md  the  Education  and  Labor  Committee  having  ju- 
ri^6tj6j4;bver^the  Department  of 

;  -  The-  :^  both  at  the  agency  and  the  committee  ,  levels  has,  I 
^believe,  fostered  a  kind  of  jpartial  blindness  to  the  scope  of  the 
■::pro)bfe^  now  face.  At  this  time  vire  need  to  see  not  only  that 
tiibse  who  will  become  scientists  ate  well  trained,  but  also  that 
Athose  who^will  h6  the  recipients  of  science  might  use  its  fniits 
knowledge&bly  and  responsibly. / 
'  Becai^,  in  fact,  science  and  society  are  interdependent  we 
should^ot  be  fighrj^g  for  the  supremiacy  of  one  agency  over  an- 
other, one  committee  oyer  another;  we  should  not  be  fighting  for 
shprt-term  solutions  only  or  for  long-term  solutions  only,  I  believe 
this  can  be  a  battle  without  losers  if  we  have  the  foresight  to  fight 
the  right ,war.  ' 
,  We"  can  choose  td  battle  each  other  over  the  question  of  who 
should  solVe  America's  science,  education  problem.  This  is  the' 
battlei  of  politicians,  a  battle  of  winners  and  losers.  It  is  the  kind  of 
■  battle  with  whicli  we  are  most  familiar.  But  there  are  o<icasions 
when  the  seriousness  of  a  situation  demands  that  politicians  battle 
with,  the  vri^pm  of  statesmen.  The  statesman's  role  is  to  bring  all 
forces  to  bear  on  a  common  problem.  If  we  choose  the  battle  we 
know  best,  the  result  will  be  defeat  for  the  children  of  our  country, 
for  we  will  not  have  solved  their  problem.  I  agree  with  Congress- 
men Brown's  and  Walgren's  proposals  that  an  adequate  solution  . 
demands  a  comprehensive^  approach.  Rather  than  seeing  the  re- 
sources of  one  agency  or  coniinittTO  or  the  thrust  of  a  single  idea  ias 
opponents,  we  should  see  each  as  a  necessary  tool  toward  overcom- 
ing ^  common  foe.  :  i;' 

I  am  confident  that  when  H.R.  30  is  signed  into  law,  it  will  .  re- 
flect the  wisdom  of  statesmen  rather  than  the  spoils  of  internal 
war.  ■■  ■ 

Thank  you,  Mr^Chairma^.  >  .  \ 

[The  chart  to  ftffitvyn  M.  D3rmally'8  stetement  follows:]  \  . 


Mr.  KoGOVSEK.  I  thonk  the  gentleman  from  California  for  his 
testimony.  I  would  indicate  that  his  chart  will  be  made  a  part  of 
the  record  without  objection. 

I  think,  that  the  point  that  the  gentlemanlmakes  is  a  good  one. 
We  do  have,  not  a  conflicting,  but  we  could  have  a  problem  insofar 
as  jurisdiction  is  conceraed  concemihg'^this  piece  of  legislation,- 1 
think  that  certainly  the  Committee  on  Education  aiid  Labor  Has 
direct  cause  for  concern  and  has  cause  for  oversight  in  a  piece  of 
legislation  like  this.  There  is  no  doubt  in  vour  mind  and  in  mine 
that  NSF  also  has  a  role  here  and  I  would  hope  that  through  the 
testimony  that  we  hear  not  only  today,  but  in  days  to  come,  that 
we  Can  impress  upon  this  committee  and  other  people  who  are  in- 
terested in.  this  very,  very  important  W'^a,  that  as  the  gentleman 
from  Montana  indicated  and  others  hwe  indicated,  that  right  how 
we  have  a  lack,  of  appreciation  for  how  critical  the  problem  is  inso- 
far as  math  and  science  is  concerned,  with  the  lack  of  teachers,  the 
lack  of  direction. 

I  appreciate  your  testinaony  and  I  would  ask  if  the  gentleman 
from  Montana  has  any  cominents  or  questions? 

Mr.  WiLUAMSi^'I  have  no  questions.  I  would  like  to  thank  you  for 
your  kind  remarks  and  the  gentleman  for  his  leadership  and  for 
his  work  in  tWs  area.  We  appreciate  your  being  here  this  morning. 

Mr.fP?iiiii^^  Thank  you.  I  think  it  is  good  that  both  Science 
and  TefeMlilpgy  and,the  Education  Committee  are  looking  at  this 
issue,  because  we  h£ive  the  NSP  looking  at  mostly  scientists  and 
scientific  n^eds,^^if  Department  of  Education  looking  at  the  other 
side.      ■  ..^'^v.  '  ■'^^^■\-:'.-^:'-,'  .  " 

I  thinkjy  can  get  the  country  back  on 

the  roa^^w  ylia^^  ina^^tematics  atnd  science  teachers^  and^ 
good  malB^S^ti^^  ^ 

Mr.  l^^^^i^:^^^  you  very  much  for  your  testimony. 

The.^^iapfl%o'uP^  the  second  panel  to  the  table  and  I 

will  afi^5^^j^^>/M^  Kemble,  assistant  to  the  presi- 

dent of^^^Smerican  F^emtwn^f  Teachers;  Mr.  Richard  John- 
ston, superintendent,  Alamofe  SchooliSj  Gold.;  Mr.  Robert  C. 
3(>H^^iXice-|)resident,  Marteting,^cO^  I4rs.  Helen^  Wash^ 
''^burn,  president,  American  Fersohnel^  As80(?iation; 
t^iVI^fc^-Pqrothy  W.  Blakei,  President,  American  Association  of.  School 
iibrsuiaif^        coordinator  of  planning  for  Media  Resourcei^  and 
^Utilization,  Atlanta  Public  Schools;  and  Dr.  James  . G;  Greeno,  Uni- 
^  vfersity  Professor  of  Psychology,  Learning,  Research  ;  and  Develop- 
TOent  Genter;  University  of  Pittsburgh. 

Thank  you  for  being  herp.  You  don't  necessarily  have  to  testify 
in  the  order  you  are  called,  please  proceed     you  wish. 

STATEMENT  OP  EUGENIA  KEMBLE,  ASSISTANT  TO  THE 
M^f y  ^    PRESIDENT,  AMERICAN  PEDEIU 

l^^ls.  Kemble]J  am  Eugenia  l^emble,  special  assistant  to  the  pi^si; 
?dent  of  the  American  Federati^  of  Teachers,.  AFL-CIO.  Wfe  r^P*^ 
^nt  580,000  employees,  mostly  elementary  and  secondary  8cm>ol 
teachers,  but  also  civil  service  employees,  university  profes&>r?,  and 
paraprofessionals.^We  are  pleased  that  yo^  have  decided  to  take 

■        ■  ■  ■       .472'  ' 
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this  issue  up  and  I  think  we  are  doubly  pfeased  to  see  that  this  ad- 
ministration also  thinks  it  is  Important.  \ 

I  hope  someone  will  ask  me  at  some  pomtf  what  our  reactions  are 
to  the  proposals  from  the  Secretary  this  morning.  . 

I  would  like  to  start  by  first  laying  out  for  you  how  we  see  this 
issue  a  bit  and  then  go  into  the  specifications  of  the  bill.  We  wiU 
have  two  additional  documents  for  you  in  addition  to  the  testimony 
that  I  am  presenting  and  I  would  hope  they  would  be  part  of  the 
reconi  One  is  a  longer  analysis  of  the  problem,  than  the  one  I  will 
give,  and  the  other  is  a  spot  survey  we  did  of  key  FTA  areas,  re- 
cruitment patterns,  shortages,  people  teaching  on  the  job  out  ot 
certificationvareas,  and  we  found  those  facts  are  not  generaUy 
available. 

Mr.  KoabvsEK.  Without  objection,"  they  will  be  made  a  part  of 
the  record. 

Ms.  Kemble.  First  of  all,  it  is  important  to  say  something  gener- 
al. We  are  facing  this  problem  in  the  midst  of  an  economic  depres- 
sion or  something  close  to  it  and  I  think  it  comes  to  us, in  the  con- 
text of  a  whole  lot  of  concern  about  the.  Nation's  infrastructure, 
our  defense,  the  degree  to  which  technological  industries  are  grow- 
ing relative  to  others,  our  position.as  a  world  power,  how  our  edu- 
cation system  compares  with  those  of  our  international  competH^: 
tors.  I  think  it  is  important,  because  it  makes  it  dear  to  us  this  is  a 
matter  for  national  concern,  it  is  a  Federal,  problem,  not  only  a«i 
education  problem,  but  a  defense  matter,  aii^^econptnic  mattei^  and 
for  that  reason,  we  think  msoor  input  of  funds  is  warranted.  ^  . 

I  think  most  of  you  are  aware  of  the'^scope  of  the  problej^, 
have  he^d  it  from  other  witnesses.  If  I  could,  it  implies  four 
points,  it  is  clear  that  test  scores  are  dovra.in  these  areas;  curncu- 
Turn  requirements  are  minimal  at  the  State  or  local  level  and  do 
not  com^e  with 'ihbie  df. our  international  competitors;  students, 
are  losing  interest  in  tfie  subjects  we  are  addressing  here,  and  thev 
tfell  away  from  them  early  if  Students  do  not  require  they  stick  : 
v%th  them;  and,  offcourse,  we  are  faced  with  a  severe  teacher  short- 
&l^e  in  virtually  altbjit  a  handful  of  the  states. 

think  it  is  unFK)rtant  to  raise  the  economic  education  connec^ 
2^tion.  Because  of  the  problems  the  way  the  issue  is  defined,  v^e 
©dnk^hat  thid  math-science  crisis 'is  a  matter  for  all  studente,  a 
^matter*  of  general  concern  and  thejway  it  is  addressed  wiU  a^^ 
^ucation  broadly.  I  can't  emphasize  that  too  strongly.  If  we  look  at 
the  labor  market  and  what  business  is  telling  us,  what  ^we  see  is  ite 
general  skills  required,  they  want  more  math  and  science  for  aU 
students,  not  iu^tj)recollege  students.         '    ,  ... 
If  I  might  fe?t  #int  to  what  I  think  the  false  assumptions  ^are, 
;  a^d  j  think  w^^fe  seen  evidence  of  them  here  this  mommg,  and 
:  I  would  like  to  dd^at.  .  -  ,        .         .       -  ^j  - 

Fh^t  of  all,  Qn6^  i^-  tli^t-Bi^^^  techndlogy  is  gro^vmg  so  rapid- 
ly and  mdeed  ■t^iat  i^^>a<^a^^  point  itself, ;  the  n^  concern  o| 
business  with  matji  aiid  'sciteiice;stenis.froi^  m  having  a 

selfect  group  of  stiidettfe'pr^j^^re  fbr^  education  and  tram-^ 

Two^  since  math  and  science  bifeei)&e  dfef^  subjects 
at  the  high  school  level,  this  is  vvlierelixy  'iocm  all  the  attention.. 
disagree  strongly  i«dth  this.  ;  r  ^Hi^if'. 
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.  Three,  because  math  and  science  are  regarded  as  preparation  for 
more  advanced  education,  their  decline  is  a  precollege  problem 
rather  than  one  for  general  ed^ication  at  all  levels.  There  are 
plenty^fof  arguments  anji-good  evidence  that  all  of  these  assump- 
tions are  wrong.  They  have  led^to  initial  responses  that  concentrate 
on  collies '  preparatory  students,  ignore  the  importance  of  the 
grades  and  wrongly  interpret  business  vvdsdom  on  the  subjects. 

I  might  point  out  from  the  reports  we  have  seen,  these  are  the 
same  mistakes  that  were  made  with  regard  to  the  National  De- 
fense EducatipHi  Act.  ^; 

.  One  other  point,  as  we  look  at  the  demographic  patterns,  it  is 
clear  that  there  is  going  to  be:  a  reduction  in  the  numbers  of  18-  to 
25-year-olds.  At  the  same  time,  as  that  goes  down,  the  proportion  of 
these  students  that  will  be  non-English  speaking  and  disadvan- 
taged will  go  up.  In  our  view,  that  reinforces  the  argument  that 
math  and  science  should  be  a  matter  of  general  education  concern 
because -^these  students  are  going  to  have  to  compete  weir  in  the 

labdiMQark^^Vfe, 
Let  me^t'p  to  some  of  the  education  issues  £is  we  see  them.  As  I 

have  indicated,  we  are  disturbed  that  the  focus  is  on  precollege  and 

that  we  have  no  national  commission  looking  to  understand  why 

math  and'  science  are  important  to  general  education  and  why  they 

must  be  developed  in  the  early  grades. 

We  think  the  focus  educationally  ought  to  be  on  two  major 
things;  first  of  all,  school  districts  should  be  encouriaged  and  assist- 
ed in  efforts  to  upgrade  and  add  offerings  in  math  and  science. 
WWle  curriculum  matters  are  not  a  matter  for  the  Federal  level, 
we  think  that  assistance  in  this  area  is  important 

Second,  that  there  be  a  much  stronger  focus  on  the  elementary 
school  level.  All  the  research  points  to  the  importance  of  the  early 
years  in  terms  of  intellectual  development.  If  you  are  looking  at 
trying  to  teach  students  the  scientific  method  which  is  a  basic 
learning  technique,  or  the  logic  ^of  math  from  things  we  have 
looked  at>  these  are  really  put  down  in  the  minds  of  most  children 
at  a  very  early  level  and  it  would  be  a  mistake  to  ignore.this'  / 

In  terms  of  teaching  forces,  what  we  see  are  first  of  all  that  a  • 
m^yor  problem  here  is  inadequate  teacher  salaries.  We  don't  expect 
'  you  to  DC  able  to  address  that  problem,  but  I  must  say  that^ Here  for 
the  record  that  is  a  major  problem. 

In  terms  of  thiligs  you  can  look  at,  people  are  teaching  already 
out  of  their  certificaldon  area.  Those  at  the  elementary  level  are 
not  getting  such  efficient  upgrading  training,  specialist  support, 
an^  so  on.  J     *  \ 

We.  would  argue  for  that  the  Federal  level  and  in  general,  large- 
sc^e  Efforts  at  retraining  on  the  job  teachers,  both  those  already 
certiHed  or  licensed  and  those  seeking  new  qualifications  in  science 
and  itiiath.  We  would  urge  special  measures  for  elementary  school 
teachers  for  all  the  reasons  I  have  indicated. 

.  We  would  also  urge  that  you  look  at  the  recruitment  end.  While 
Secretary  Bell  is  very  concerned  with  solving  the  problem  in  thei 
short  term,  I  think  it  is  important  for  the  Federal  Govemtnent  to 
,  consider  scholarships  and  loan  programs  that  would  be  addressed 
at  bringing  new  people  into  the  field. 
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Now.  let  mo  just  go  briefly  from  these  priorities  to  a  look  at  your 
bai  First  of  all,  we  don't  think  there  is  enough  money  in  it.'  AVhile 
we  can't  rive  you  comprehensive  statistics  on  precisely  how  much 
teachers  are  teaching  out  of  their  area  and  how  this  relates  to  the 
'numbers  of  teachers  who  are  aging  and  Ukely  to  leave  and  how 
this  in  turn  relates  to  the  numbers  that  are  not  bemg  recruited  or 
the  numbers  actually  going  through  preparatory  programs  and  not 
endine  up  in  teaching— whUe  we  can't  give  you  aU  those  detwls, 
we  feel  from' everyone  we  have  talked  to  through  our  orgaimation 
and  through  others  that  the  problem  is  quite  massive  and  that  the 
amount  of  ftmds  that  you  have  given  to  it  are  not  sufficient. 

Two.  where  the  money  goes;  we  don't  have  a  specific  formula  to- 
suggest  to  you  and  one  of  the  reasons  for  that  is  because  this  for- 
mula issue  is  a  problematic  one.  The  kinds  of  information  that  I 
just  indicated  are  not  readUy  avaUable.  We  do  think  the  one  you 
have  in  place  is  fraud.  As  we  understand  it,  it  would  put  money 
into  low-income  States.  ..  -(ji^^J 

From  our  experience,  you  have  wide  variation  within  btetea,- 
even  high-income  States,  as  to  where  the  money  is  needed,  if  you 
accepted  my  argument  that  all  students,  especially^«|^n  the  pro- 
portional below  income  and  disadvantaged,  should  M-^dressed  m 
terms  of  this  problem,  then  I  think  you  would  see  that  we  would  be 
very  concerned  that  large  pockets  of  education  systems  that  have 
large  numbers  of  these  students^would  not  get  sufficient  lunds. 

Whatever  you  decide  on  the  formula,  we  thuik  that  m  this  period 
and  indeed  iS  general,  it  would  make  a  lot  of  sense  to  attach  some 
fairly  strict  acting  and  reporting  requirements.  If,  ultimately,  it  de- 
cided the  funds  should  go  to  the  States  and  the  States  m  turn 
should  be  responsible  for  seejng  to^it  that  those  funds  go  to  ||e 
ri^ht  places,  then  they  ough^Jo  have 'to  report  back  on  that.  We 
are  in  a  period  when  money  for  social  programs  is  bemg  attached 
and  under  strong  scrutiny  and  we  think  it  would  not  hurt  m>  make 
fairly  strong  demands  in  terms  of  evidence  that  the  money^^.WeU 

might  say,  also,  if  it  came  down  to  a  choice  of  low-income  dis- 
tricts and  high-income  districts,  we  would  certainly  come  down  on 
the  side  of  the  low-mcome  districts  and  I  might  pomt  out  to  you 
that  in  the  studies  done  on  NDEA,  this  was  one  of  the  flaws  of  that 

^^hei^sugg^tons  in  relation  to  your  bill,  the  competitive  schol- 
arship program  we  think  is  a  bit  too  symbolic,  not  sufficient 
money,  perhaps  the  wrong  people  making,  decisions  about  who 
should  get  scholarships.  We  think  scholarships  are  a  good  way  to 
do  things.  I  will  not  go  into  my  criticisms  of  the  Bell  proposal,  but  i 
hope  sOlneone  will  ask  me. 

Summer  institutes;  they  are  a  good  idea  and  we  are  glad  j^ou  ad- 
dressed that.  That  was  one  of  the  successful  aspects  of  NDJJ-A.  We 
think  it  won't  hurt  to  pick  up  oh  that  and  go  with  it  m  more  exten- 

.^'^^teraas  oiF  the  research,  again  we  see  the  bias  for  secondary 
coming  through.  We  don't  see  why  there  shouldnt  be  a  Jpt  more 
done  on  the  relevance  of  these  subjects  at  the  early  grade  levels. 
We  think  the  evidence  is  there,  but  it  ought  to  be  systematized  and 
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Eut  together  00  it  could  bo  used  from  committees  like  this  and  to 
elp  us  with  Federal  legislation. 

So  I  guess  to  summarize,  I  would  like  to  say  that  we  ar^|  very 
pleased  that  the  committee  is  making  this  effort.  We  don't  think 
the  amount  of  money  is  sufficient.  We  don't  think  you  solved  the 
direct  problems.  We  would  hope  you  would  focus  on  the  teacher  re- 
training item.  We  would  agree  with  the  Secretary  that  in  terms  of 
doing  something  cjuiipkly  and  doing  something  that  would  really  get 
to  the  heart  of  the  problem,  that  it  would  be  important. 

We  also  hope  that  you  will  agree  this  is  not  just  a  precollege 
problem  and  that  one  of  the  things  this  committee  can  do  is  to 
inject  into  this  debate  a  very  real  emphasis  on  math  and  science 
for  all  students  and  math  and  science  at  the  early  grades. 

Thank  you  very  mv|ch. 

[Prepared  statement  of  Eugenia  Kemble  follows:] 

Prkpabkd  Statkmknt  of  Euoenia  Ksmblk,  Special  Ajbsistakt  to  thb  Prssidkht, 
Amkwcan  Fedkbation  of  Teachsrs,  AFLr-QP 

I  am  Eugonia  Kemble,  special  assistant  to  the  presidents  of  the  American  Feider* 
ation  of  Teachers,  AFL-dO.  llie  AFT  represents  more  than  580,000  elementary  and 
secondary  teachers,  school  paraprofessionals,  health  care  professionals,  civU  service 
employees  and  univereity  professors.  We  are  deeply  concerned  with  this  problem 
and  grateful  that  this  committee  recognizes  that  it  requires  federal  attention.  We 
are  appreciative  that  you  have  given  the  American  Federation  of  Teachers  the  Op- 
portunity to  express  its  point  of  view. 

Before  addressing  the  specific  proposal  you  have  before  you,  I  think  it  would  be 
helpful  if  you  first,  had  a  sense  of  how,  we  view  this  issue.  Then  I  will  turn  to  the 
^  specifics  of  the  bill.  This  presentation  will  be  necessarily  bri^if,  but  it  is  baaed  on  two 
more  exteasive  documents  which  will  be*^available  to  ^ou  shortly.  One  is  a  spot 
survey  of  what  is  going  on  in  key  AFT  States  and  local  districts.  The  other  is  a  more 
extensive  analysis  of  what  needs  to  be  don^^;thieui.  th«  presenting  here 

today.  I  hope  you  will  be  able  to  include  tltfi^ih'^ih  your  deliberations  and  reports. 

First  of  all,  we  believe  that  to  tackle  the  pfbblem  of  quality  in  math  and  science  is 
to  tackle  the  pibblem  of  education  generally.  To  deal  with  the  math  and  science 
teacher  shorta^  is  to  deal  with  the  problem  of  teacher  recruitment  and  quality  gen- 
erally. The  questions  we  ask  at  every  level  of  government  and  the  answers  w6  offer 
will  ultimately  shake  the  entirt  system.  They  had  better  be  good-         ,    '  '  ^ 

We  must  start  by  recognizing  that  with  uie  economy  in  the  midst  of  a  near  de- 
/pression,  public,  education  is  pressed  with  the  need  to  defend  itself  in  economic 
tertns.  We  are>  currently  preoccupied  with  dire  predictions  of  an  erosion  of  the  na- 
tion's infrastructure  and  of  the  decline  of  our  technological  competence,  not  to.  men-  ^ 
tion  our  faltering  position  as  a  world  economic  power.  While  .public  education 
should  never  gear  itself  solely  to  such  concerns,  to  ignore  them  would  be  a  dis- 
astrous mistfiJce.  '  a.  ,  * 

WitBn  this  context,  and  given  these  cautions,  the  crisis  in  math  and  science  edu- 
cation is  begihhing  to  get  the  attention  it  deserves.  Student  test  scores  are  down  in 
these  subje(^  Curriculum  requirements  are  often  minimal  and  do  not  compare  well 
with  those  of  this  Nation's  economic  competitors.  Students  lose' interest  in:  tl]iese 
subjects  early  and  fall  away  from  them .  as  soon  as  school  course  Tequirem^jntri 
permit.  To  compound  the  situation,  severe  teachei"  shortages  are  emerging  in  both 
subjects  in  all  but  a  handful  of  our  States,  largely  because  of  the  failui^(Q]pwachert 
salaries  and  job  i^tisfactiona  to  compete  with  those  in  the  private  Beciorri^  "'^^ 

Some  have  taken  tihe  popii^arify  of  the  economy-eduction  connection  as  an  iddi- 
'  cation  that  fitting  education  flflecifically  to  future  job  skill  requirements  is  the  best 
way  to  keep  Uie  educational  enterprise  and  the  demands  of  the  economy  running  in 
tandem.  But  even  if  this  ^ere  the  sole  purpose  of  education,  which  it  is  not,  troto. 
the  reports  vro  have  exaniined  and  the  experts  we  have  talked  to,  ^  have  come  to 
the  conclusion  that  deddinig  on  which  spedfic  job  skills  would  be  impossible.  Experi- 
ence has  already  shown  that  it  is  hopeless  to  try  to  predict  labor  market  skill  de- 
maii^  with  any..exactness.  '  ^  » 

Why  is  this  important  givi9n  the  math/sdence  crises?  Because  educators  are  al- 
ready addressing  the  problem  based  on  such  false-assumptions  as:. 
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having  a  select  group  of  students  profore  for  advanced  education  ^^^^l^W',^. 

Since  math  wid  science  )>ecome  defined  as  specific  subjects  at  the  high  sch^i 
level,  this  in  where  to  focus  all  the  attention;  ;  , 

Because  math  and  Bclence  are  regarded  as  preparation  for  more  odYan<*d  educa- 
tion, their  decline  is  a  "precollege''^ problem  rather  than;One  for  general ,^ucttUon> 
at  alllevelfl,  including  the  elementorygra^.    ,  ,  ^u'lr 

There  ore  plenty  of  argumento  and  good  evidence  ^haMl  of  tho^  ««?^PwWa^  ; 
are  wrong.  They  have  led  to  iilltlal  t^ponses  that  conc^ii^Tt^  m  ^o^m  W^^ 
ry  students,  ignore  the  ImpoHs^nca  pf  the  early  grades,  and  ^ngly  interpret  bufll- 

nesa  wisdom  on  the  subject.  .  r  '^^^^^^^^^^^^^^^^^  ^  i  *  V  .i-  '''  '  ,  ^ut  ««n 
There  is  one  other  dimension  ttor  the  economio^ucation  relationship  worth  njen. 
Uonlng  here:  Demographic  pattenia  add  additional  considerations  to  anyevflJuaUOT 
of  th?^importa«ce  of  math^ind  science  education.  The  U.S.  Census  predicts  t^t 
within  the  next  12  years  there  wUl  be  more  than  a  26  percent  induction  m  the 
number  of  18^  to  26'yearK)lds.  At.  the  same  time,  the  proportion  of  thifl  age  group 
likely  to.be  from  non-Engliah^p^adng  and  disadvantaged  backgrounds  wiU  nse  dw- 
maticolly:  The  likely  outconie  of  all  of  this  is  that  competition  among  biwiness^r 
the  better  performing  students  will  increase  at  every  employnaent  skiU  level,  ine 
more  these  less  advantaged  students  are  grounded  in  math  and  science,  as  well  as 
everything  else,  the  better  off  they  will  be.  ,  , .i./  .  '  ui«« 

I  am  not  going  to  go  into  an  extensive  descnption  ,of  the  math/flcxence  problem 
here.  I  am  sure  you  have  gotten  that  from  other  witnesses.  It  will  be  presented  m 
our  more  extensive  documents.  But,  I  wiU  try  to  indicate  briefly  why  we  put  ow 
emphaflis  where  we  do.  I  must  also  say  th^t  we  have  chosen  to  <»n<»ntrate  pnmm^ 
Uy  on  part  A  of  the  blU,  because  we  think  the  main  thrust  of  a  solution  belongs  at 
the  elementary  and  secondary  level. 

THE  EDUCATION  ISSXJES  '  • 

For  many  of  the  economic  reasons  indicated  above,  as  well  as  because  of  the  need 
for  us  to  have  a  broadly  informed  citizenry  able  to  deal  with  complex  questions,  we 
argue  that  all  students  should  get  more  math  and  science.  Bight  now  we  have  no 
national  commiflsion  to  look  at  why  science  ^d  math  are  important  to  the  general 
education:  why  science  and  math  literacy  must  be  developed  in  the  early  grad^ 
why  all  students,  whether  they  expect  to  be  employed  or  not,  should  develop  wnat 
John  Dewey  called  "scientific  habits  of  mind."  "     .   „  \  • 

Right  now,  this  issue  is  too  often  being  propeUed^pohticaUy  by  specialty  ™up8 
'  whoafe  understandably  more  concerned  with  math  and  science  education  for  fut^ 
scientists  and  mathematicians.  And  at  the  Federal  level,  at  least,  this  ^/^^^^ 
venient  for  an  administration  that  would  prefer  to  mclde  ^^.^^^^^^j^ 
funds  into  a  few  select,  yis&le  programs  than  reaUy  address  the  problem  compre- 
hensively. 

We  annie  for  two  things:  ^  ,   .  i      j   j  j 

That  whool  districts  be  encouraged  and  assisted  m  efforts  to  upgrade  and  add  of- 
foringB  in  math  and  science.  Many  will  be  pres^pg  them  to  tighten  standanis  tor 
Iiigh^hool  groduation  for  all  students.  WhUe  this  process  is  not  a  federal  matte?, 
we  think  it  important  that  districts  get  help.  .  -  ^  ,  .  -^^^ii^ 
The  elemehtery  school  level  is  extremely  unportant  and  is  now  being  virtjiauy 
left  out  of  thctflMBal  discussion  on  thifl  problem.  The  future  math  and  science 
competency -^ffli^Hn  may  depend  on  whether  we  put  proper  attention  here^ 
wh|Sier  it  ^^^PIpPP^^'  ^^^^  to  computers^  tune  spent  on  the  .subject 

THE  TKACHINO  FORCK 

A  teaching  force  to  match  these  pnoriticis  will  n&t<be.casy?to  oome^^^^ 
survey  pointe  to  two  broad  problem  ateas,  as  do  most  of  the  other  data  now  ava^- 
ble.  ftrat  of  aU,  people  are  not  coming  into  teaching  m  these  fields  in  adequate 
numbers.  The  figures  are  weU  known.  We  think  the  m^or  reason  ifl  J^jwequate 
.  teaching  salaries  to  attract  talented  people,  though  we  recognize  tiie  bpwns 
quiredto  make  teachers'  salaries  competitive  are  not  hkely  to  come  for  the  Federal 
treasury.  Second,  even  with  thoee  we  have  on  the  job,  there  are  l^J^^?*,^^ 
are  teaching  out  of  their  Ucense  or  certification  area  with  emergency  credenUals,  or 
sometimi^ust  off  the  record  altogether.  FinaUy,  we  note  once  more  the  lack  ol  at- 
tention being  focused  on  the  importance  of  the  elementary  school  teacher,  even  as 


471 

thoeo  UmcKens  acknowledge  their  iiiftocuritioB  in  thoso  flolda  and  the  unavailability 
of  opportunitioa  to  improve  themselves./ 
We  argue  for: 

Largo^ale  eflbrta  atrotraining  on-the-job  teachers,  both  those  already  certified  . 
or  licensed  and  those  seeking  new  qualincations  in  science  and  math.  These  should 
also  be  available  to  those  facing  layofTa.  Such  efforts  should  involve  special  insti< 
tutee,^  including  summer  im^titutes,  and/ the  use  of  other  forms  of  inservice  support. 

Special  measures  aimed  at  elementary  school  teachers  which  might  include  much 
of  the  above  but  would  be  specifically  geared  to  their  needs.  At  the  elementary  level 
there  is  need  to  upgrade  all  teachers  in  math  and  science  skills,  as  well  as  to  consid- 
er the  supplementary  use  of  fiubject  matter  specialists.  No  single  solution  will  solve  . 
the  problem. 

Provisions  aimed  at  longer  term  recruitment,  inclucffhg  scholarships  and  loans, 
possibly  with  forgiveness  provisions  that  would  allow  loans  to  be  canceled  for  years 
spent  in  teaching.  We  would  also  like  to  see  more  outreach  and  counseling  for  high 
school  students  to  urge  some  of  the  more  qualified  to  enter  teaching. 

Our  program  priorities,  then,  are  concentrated^ on;  (1)  upgrading  curriculum  for 
all  students  at  all  levels;  (2)  placing  new'  emphasis  on  the  importance  of  the  earlv 
grades  in  teaching  math  and  science;  (3)  retraining  on-the-job  teachers,  again,  with 
special  emphasis  on  the  ea^ly  .grades;  and  (4)  recruiting  new  teachers  >yith  special 
scholarship  and  loon  programs.  While  no  long  term  solution  for  math  and  science 
teachers,  and  indeed,  for  all  teachers,  can  fail  to  come  to  grips  with  the  need  for 
higher  teacher  salaries,  we  see  the  medsures  we  have  pointed  as  the  moat  produc- 
tive focus  for  Jthe  use  of  federal  FUnds.  Let  me  turn  now  to  the  legislation  before  you. 

THX  EMEAaENCY,  MATHEMATICS  AND  SCIENCE  EDUCATION  ACT 

The  most  serious  problem  with  this  piece  of  legislation  is  the  money,  it  offers. 
When  we  get  reports  from  virtually  every  state  and  district  we  contact  that  teachers 
are  teaching  matjhi^^  and  science  out  of  certification  area  or  with  minimal  qualifica- 
tions, and  when,  we  know  there  will  shortly  be  a  push  to  add  curriculum  require- 
ment§,  we  can  only  say  that  this  amount  ormonoy^pantlot  possibly  have  an  impact. 
It  ^ould  take  three  or  four  times  as  much  to  make  a  dent. 

The  next  problem  is  where  the  money  goes.  This  is  the  original  NDEA  distribu- 
tioh  formula,  unchanged.  As  we  understand  it,  this  tends  to  put  money  into  low-  » 
income  States,  t^ius  discriminating  against  States  which  though  they  may  have  . 
higher  per  capita  income  in  general,  may  have  large  pockets  of  low  income  within 
them.  Besides,  one  might  Jogically  ask  the  question,  if  income  is  to  be  a  distribution 
mechanism  why  not  go  directly  to  local  districts? 

I  want  to  say  wery  bluntly  that  we  do  not  have  a  specific  formula  on  distribution 
to  recommend  to  this  committee  at  this  point.  We  know  we  don't  like  the  one  you' 
have  because  it  discrimitiates  against  States,  and  therefore  localities  within  them, 
that  we  know  are  in  need.  I  can  say  this  much.  Whether  the  formula  that  is  ulti- 
mately  used  }b  this  ohe  or  a  per  pupil  formula  or  something  comparable  to  the  title 
I  or  chapter  I  formuld,  it  ought  to  be  backed  up  with  a  rationale  that  defends  where . 
the  money  is. spent.  It  is  necessary  for  the  federal  government  to  be  able  to  account, 
for  that  expenditure  and  explain  what  the  money  did  to  solve  the  ppsbTem.  Simply 
put,,  the  formula  ou^ht  to  make  sense  in  terms  of  the  problem  to  be  addressed  and 
the  expenditure  of  funds  ought  to  be  accompanied  by  reporta  from  states  and  local- 
ities on  how  it  helped. 

Some  of  this  may  sound  as  if  I  am  belaboring  the  obvious.  But  talking  about  for- 
mulas makes  everyone  uncomfortable  these  days  when  it  comes  to  Federal  educa- 
tion legislation.  After  all,  dollars  are  short.  There  are  argmnen^  that  you  have  to 
spread  them  thin  enough  to  get  sufRcient  political  support.  Then  there  are  argu- 
ment^ that  they  ought  to  be  targeted  to  show  impact.  On  this  bill  and  on  this  topic, 
we  are  really  caught  in  a  bind.  We  know  that  the  problem  is  widespread.  It  exists  in 
both  high-  and  low-income  States  and  in  both  high-  and  low-income  districts.  Even  if 
this  bill  provided  the  more  than  three  times  as  mUch  that  we  think  it  should,  the 
question  of  impact  would  remain.  :  - 

Of  cojurse,  in  any  choice  between  high-  and  low-incokne  districts,  we  would  have  to 
me  down  on  the  side  of  where  the  Federal  Government  has  traditionallv  helped, 
low  income  districts.  And,  while  we  do  npt  have  the  ideal  formula  to  tn^w  out 
here,  given  the  dollar  amounts  this^mmittee  is  considering,  we  find  ourselves  won- 
dering how  the  distribution  pattern.,  together  with  the  small  amount  of  fimds,  pro- 
vide anvthing  that  can  really  make  much  of  a  difference.  / 

Ideally  we  would  like  yod'to  come  up  with  . a  method  for  putting  the  money  on  the 
most  important  problem,  qualified  teachers,  and  that  means  retraining.  We  also 
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lopo  thnt  diatrlcu  and  »t^tM  will  upgrade  moth  and  "cifnf  ^^r^'f"!""' S'f^jfn'^"- 
3o  the  place  to  put  money  l*' where  you  have  people  teaching  out  of  Certinca- 
areo  or  with  ml^Wjft^ndarda  who  need  retraining.  And.  unlee*  you  give 
Jnoney  to  plucce  sufrerlnglllto  forfn  of  shorUme.  thoy  «;?rt«inly  will  not  have  «^^^ 
incentive  to  upgrade  tl)«ir  curriculum  Btandanb  when  they  know  It  will  simply  ex- 
Werate  their  stamng  profclem».  Unleaa  the  Federal- Government  can  put  «.me, 
money  behind  teacher  retraining,  all  the  talk  about  h  ghor  atwidartto  and  hi^^ 
waduation  requlrcmenti.  can  only  amount  to  wl«hful  thinking.  We  know  you  roco?- 
nke  teacher  training  aa  a  priority  In  the  bill.  We  Blroply  urge  that  you  focu«  on  it 


.  Beaidee  the  amount  of  money,  the  formula  Imuo  and  the  nepd  for  a  gpwlal  enrtpha- 
Bis  on  retraining,  there  are  some  other  BUggpationB  we  have.  We  8"P^f  ^  *» 
competitive  scholarshipa  as  one  way  of  recruiting  new  people.  We  don  t  think  BUCh  a 
prXm  Bhould  be  aiiiply  Bymbolic.  Nor  Bhould  it  have  any.  Particular  rel^UO^^^^ 
toSected  omcialfl.  or  be  choeen  by  political  appointees  along  with  ol«t«}  «ak. 
The  CongrcBBionol  Scholarship  program  presented,  m  part  B  oMhe  logtalation  iaan- 
sumcient  in  terms  of  number^  md  flawed  in  termfl  of  method.  We  urge  you  to  con- 
aider  loan  progtams  that  include  forgivoneBS  provisiOM  for- years  >" 'f"^*""^ 

as  one  alternative.  Of  course,  a  more  extensive  scholarship  pfogram  than  the  one . 
proposed— one  hased  exclusively  on  merit-would  be  t9  our  liking  well. 

Woare  particularly  pleased  to  see  a  provision  on.wimmer  uistitutes  and  work- 
shops for  tochers  in  part  B  of  fhe  bill,  fiero  too,  we  JsMld  h^^  to  see  moro^oneyf^ 
an(fare,doubtA»l  that  the  funds  provided  will  hav«;9»fR^ent  impact.  Wo  would  hope 
funds  could  be  specified  for  institutes  that  would  ii^iJ|jh«  unique  needs -of  elemen- 

*^Skew^,  wTwjSid  urge  that  some  attentipii  #|p|^emente     level  be  carried 
through  to  the  section  on  "Strengthening  Educatjiiql  Research  and  Development 
S  wTwhy  indicate  a  preference  for  tlie'^ndaiV^tovel  here?  ^^^^^ 
falling  into  the  jiattem  of  convenience  I  refwT«>.to,«arUer.-  and  thufl  may  end  up 
ignoring  elementary  learning  which  is  probablj^.-bltimat^Ty.  pore  important-  . 

White  considering  research,  I  must  point  out  that  it  certainly  would  be  helpfiil  to 
have  a  clearer  picture  of  how  the  teacher  ehortagf  teacKer  recruitment  p^^ 
efibrta  to  upgrade  curriculum  standards  and  inse:tyice  education  actually  combine  at 
the  local  level.  Nd*  national  research  we  haye^seeh  actually  gives  a  good  nation^ 
picture  of  how  these  variables  interact  I(*aUy.;mus  is  one  of  the  reasons  we  ended 
up  doing  our  own  spot  research.  Such  inforjniition  would  be  very  useful  to  have  now 
wlhen  we  are  grappling  with  the  funds  distribution  problem.  Certainly  it  should  be 
Dart  of  our  future  deliberations.  .  ,  .^i     ■       i  •  „ 

Let  me  conclude  by  saying  that  we  are  pleased  the  committee  is  maJung  this 
effort.  We  welcome  its' recognition  that  solving  the  math  an^  wience  proWem  is  a  . 
matter  for  the  Federal  Government  to  address.  We  do  not  thmk-  the  amount  of 
money  you  are  considering  will  be  adequate.  We  do  not  see  that  you  haje  any  m- 
Uonafe  for  distributing  it.  and  would  urge  that  you  think  about  puttmg  t  m  the 
right  places.  We  believe  that  th^  purposes  of  the  biU  are  too  diffuse  (c^peciaUy  given  , 
Sfe  aiount  of  money  proposed)  «Ind,  while  we  sup^rt  many  of  the  purpo^  lasted, 
would  urge  that  you  consider  focusing  them  along  the  lines  I  have  sufWestea 

We  assume  you  agree  with  us  that  the  math  and  science  problem  is  not  just  a 
precoUege  problem  tid  that  whether  it  is  the  demands  of  the  labor  m^ket  or  of  our 
En's  for  a  weU^UQated  citizenry .  we  should  make  math  and  «nen^  ma^ 
ters  of  general  concern  for  all  students,  future  jolweekers  and  votere  al^Jce.  Tlis 
m^  we  require  more  teachers  and  higher  standards  at  all  levelfl.from  the  e^^^ 
mentary  (eveii  preschool)  years  right  through  WgH  school,  It "BProPrmte  that  th^ 
Federal  Government  help  public  education  with  these  go^  ?"^K''f^  «  ^  Zfa^ 
tlwtlhe  public  can  see  how  the  money  is  spent.  We  believe  that/what  we  have  eug- 
Kested  makes  that  more  possible.       ,  '  ,  ,    a   7-      c  j 

^ank  you  very  much^r  conside'ring  the  views  of  the  Wncan  Federation  of 
-Teachers.  AFL-CIO.  , 

Mr.  KoGOvsEK.  Thank  you.  ^      '     ,  .   .  . 

Mr.  WuJJAMs:  Mr.  Chairman,  if  l:  might  iKterject  at  this  point? 

,   Mr.  KoGOVSEK.  Go  ahea4  \^  v. 

Mr.  Williams.  I  realize  you  prefer  to  go  through  ithe  entire 
panel.  However,  I  must,  leave  for  &n  11:30  appointment  aiid  before  I 
do,  I  think  it  is  incumbent  on  me  as  a  member  of  the  At  1  to 
comply  with  Ms.  Kemble's  request  that  we  ask  her  a  question.  , 
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What  ia  your  reaction  to  the  propoBala  of  the  Secretary  of  Educa^ 
tion?  '  ;  / 

Ma.  Kkmbuc.  nmnk  you  very  much. 

Pir«t  of  all,  it  is  clearly  not  enough  money  for  all  of  the  reasons  I 
have  indicated,  even  given  the  focus  that  he  throws  out.  v 

Secondi  it  ignores  the  elementary  level,  which  is  a  .very  serious 
shortcoming.  . 

Third,  I  think  it  does  not  addrcBs4t6elf  to^attract  new  people, 

All  the  statistics  show  that  the  numbers  that  are  being  turned 
out  in  these  two  areas  have  gone  down  dramatically.  In  New  York 
State,  between  1975  and  1979,  thev  went  down  something  like  66 
percent.  And  the  projections  for  1980  to  1985  are  sqmething  compa- . 
rablo  to  that,  in  terms  of  the  numbers  of  math  teachers  turned  out. 
It  doesn't  address  the  recruitment  issue. 

More  impprt:^tly  1  think  than  any  of  those  points  is  that  it 
dfllpft't  lobk^t  What  is  happening  on  the  job.  We  niave  people  now 
teaching*  in  tfitefe  who  are  minimally  qualified.  They  may 

have  been  math  or  scienge  minors  in  college.  Tney  may  be  on  tem- 
porary emergency  credentials,  which  many  school  districts  are  of- 
fering, sometimes  on  the  basis  of  a  test  taken* 

What  needs  to  happen  is  that  these  people  who  are  alreafly 
'teaching  these  subjects  need  to  be  fully  qualified,  pr  if  you  have  an 
English  teacher,  for  example — let's  take  social  studies,  just  to  be 
consistent^  with  this'  proposal— if  you  have  one,  of  these  .teachers 
who  has  some  math  courses  and  these  are  the  ones  actually  who ; 
have  some  background,  wbo  are  going  to  be  more  likely  to  want  to 
shift  ovef,  they  are  not  going  to  leave  their  teaching  job  in  social 
stiidi^d^  go  bn  for  a  year  somewhere  and  take  a  scholarship.  They 
canjffot  afford  it^  for  One  thing.  Teachers  salaries  are  low  enough. 
They  certainly  cannot  afford  to  go  off  and  not  be  efiuming^an 
income  for  a  whole  year.. 

The  people  on  the  job  I  think  are  the  ones,  whether  they  are  al- 
ready toachhig  the  subjects  or  whether  they  could  be  trimsferrect 
over  to  teach  the  subjects,  are  the  ones  to  address.  And  that  mesLns 
you  need  a  whole  complex  of.  inservice  programs.  Some/of  them 
might  involve  some  leave  part  time,  some  of  them  sbnae  ftfter- 
school  work.  But  you  are  not  going  to  be  able  to  have  massive,  num- 
bers'of  people  tfQung  a  year  to  study,  r 

I  also  might  s^y  it  has  been  our  experience  that  once  people  get 
.  laid  off  from  teacning,  and  I  think  that  is  one  of  the  things  he  was 
aiming  at,;  th^y  do  go  look  for  other  jobs.  They  are  very  discour- 
aged, "^-ii         '        /  . 

In  many  of  our  large  cities  you  have  people  being  laid  off  and 
then  recalled  and  then  laid  off.  *  And  the  likelihood  that  laid-off 
peoj>le  are  going  to  want  to  go  off' and  retrain  on  some  kind  of  a 
minimal  scholarship  is  very  low,  I  think.  \v  *  -  . 

Mr.  WiixiAMS.  Thank^ou.  '  7  * 

Mr.  KoGOsvEK.  I  would  thank  the  gentleman  from  Montana  fot* 
being  with  us  this  morning.        \  ^  '  \ 

The  Chair  would  now  indicate  t^the  rest  of  the  people  that  we 
would,  before  asking  anj^  more  questions,  go  through  the  whole 
f  panel,  take  the  testimony,  and  then  if  you  would  be  able  to  be 
present  for  some  questions  that  we  might  have,  we  would  appreci- 
ate it.  ^  *  .  / 
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I  would  also,  like  to  remind  the  members  of  the  panel  that  you 
were  asked  .in  your/ invitation  to  try  to  limit  your  testimony  to 
about  5  minutes.  I/know  that  is  difficult  to  do  when  you  have  a 
problem  of  this  magnitude,  to  try  to  summarize  it  in  5  minutes.  We 
won't  have  a  gong  to  hit  you  over  the  head,  because  this  is  a  very 
important  subject,  and  probably  cannot  be  handled  in  5  minutes. 
But  we  do  have  some  time  constraints. 

At  this  point  we  would  call  on  Mr.  Richard  Johnston,  Superin- 
tendent of  Alamosa  Public  Schools  in  Colorado. 
■'■    ^    .     ■   .  ' 

STATEMENT  OF  RICHARD  D.  JOHNSTON,  SUPERINTENDENT  OF 
SCHOOLS,  ALAMOSA,  COLO. 

Mr.  Johnston.  Thank,  you,  Mr.  Chairman. 

I  am  superintendent  of  a  small  school  in  south  central  Colorado, 
2,200  students.  For  that  reason  I  would  lik^very  much  to  speak  for 
the  small  rural  schools,  especially  in  doloi:ado. 

First  bf  all,  I  think  H.R.  30  is  a  very  good  bill.  I  even  think  the, 
dollar  amount  is  satisfactory.  I  say  that  for  these  reasons:  One  is 
that  I  really  believe  that  it  directs  itself  to  the  correct  priorities 
and  reo^nizes  the  needs  that  we  have.  I  know  .you  have  viewed  an 
.awfiil  lot  of  statistics  about  the  problem,  the  p^roblem  does  exist, 
and  probably  exists  more  for  rural  schools  than  it  does  for  the 
large  cily  schools.  A  quick  example. 

In  1973  Colorado  institutions  of  higher  education  graduated  jL61 
mathematics  and  168  science  teachers.  By  1981^there  were  only  24 
math  teachenB  and  73  science  teachers.  Not  all  of  these  graduates 
/elected  to  go  into  teaching.  Those  that  did  found  a  ready  market 
for  their  talents  in  the  big  city  schools. 

We  in  the  hiral  areas  had  a  very,  very  difficult  time  attracting 
them.  .  '  V . 

I  really  believe  that  until  such  time  that  more  dedicated  people 
elect  to  enter  th^  teaching  profession  in  math  and  science  we  m^st 
provide  inservice  and  retraining  to  enhance  the  skills  of  those  cur- 
rently in  oiur  classrooms.  .\      '  . 

Most  of  us  in  school  administration  have  not  had  extensive  train- 
ing in  curriculum  development  in  areas  of  math  and  science.  I  be- 
lieve that  the  provisions  of  H.R.  30  for  the  development  of  plans  for 
modernizing  these  courses  will  have  a  significant  impact  on  the 
quality  of  programs  available  to  our  students. 
^  .One  of  ttxe  provisions  that  we  especially  like  out  in  the  rural  part 
of  the  coimtry  is  the  provision  that  adlows  t^o  or  more  education 
agencies  to  combine  ftmds.  We  currently  do  this  in  a  good  many 
areas^r-especially  education,  title  I,  the  block  grant  prc^ams,  that 
we  have  found  that  we  can  deal  far  more  effectively  with  the  issues 
if  we  can  combine  our  resources.  That  is  why  I  say  that  the  amount 
of  money  in^this  bill  is  probablv  adequate. 

The  provisions  of  the  bill  that  aUow  for  dual  enrollments  and 
mobile  educational  services  will  also  make  it  economically  feasible 
to  expose  our  rural  students  to  new  technolc^  and  techniques. 
Again,  togetlier  we  cail  do  those  things  that  we  cannot  do  individ- 
ually.   -  >  ^ 

Our  schools  are  moving  as  rapidly  as  is  economically  and  educa- 
tionally feasible  to  incorporate  computer  literacy  and  computer  as- 
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sistance  instructions  in  our  schools.  Ho^^ver,  because  of  fun^i^^g 
limitations  and  other  inhibiting  factor^j.  *He  lack  of  ^Pproppate 
high  quality  software,  I  would  expect  th^^^  ^he  provisioP^  of  hS.  30 , 
would  do  much  to  help  us  alleviate  this  JS^Mem  by  ei^^cing  the 
skills  of  those  teachers  who  are  respon^^ie  for  the  delivery  of  in- 
struction. 

The  section  605  that  provides  State  of  i  tbi^  is  an  ex- 
cellent provision.  I  base  tbiB  on  my  expef^^ce  in  ColorWO- 

I  am  confident  any  financial  suppoit  j:^*^5e  available  the  Colo- 
rado Departmenttrof  Education  would  b^  directed  tdv^^^d  the  en- 
hancement of  the  quality  and  quantity^  math  and  science  pro- 
grams in  our  schooLs.  I  know  there  has  some  cri^i^m  about" 
these  kinds  of  things,  but  in  C!olorado  at  *^^t  our  dep^^ent  does 
its  v^ry,  very  best  to  direct  all  available  Resources  diJ'^ly  to  the 
schools  ■ 

Section  621  through  623  are  extrem©!/  ^portant  coinPonents  of 
H.R.  30.  They  will  provide  the  incentive^  students  t^^nter  and 
rema^i  in  the  teaching  fields  of  mathem^^cs  and  scieii^>  and  they 
will  provide  the  incentives  to  institution^  higher  edu^^tion  to  de- 
velop retraining  programs  for  our  teache^-  ^ 

I  guess  to  summarize,  there  needs  to  ^  concerted  effort  on  the 
part  of  schools,  business,  and  govemme^^^.to  bring  ab9]it  a  public 
.  awareness  of  the  critical  needs  for  iinpf^^g  the  qualify  of  math- 
ematics and  science  education  in  our  sc^^ls.  In  revieV^S  curricu- 
lum for.  the  past  few  years*  I  have  founa  ^hat  our  schools  have  not 
reduced  curriculum,  at  least  those  that  I       familiar  v^^**!- 

What  we  have  foimd,,  however,  is  th^  the  public  ^iwareness  of 
the  need  for  math  and  science  has  gon©  a  great  and  stu- 
dents and  parents  have  not  recognized  valuable  these  courses 
are.  As  a  result,  students  have  not  enroll^  in  them. 

I  believe,  if  nothing  else,  H.R.  30  v^riii  ^  public  attention  to  the 
j^eat  need  for  science  and  mathematic^-,1  think  you  ^  be  well 
rewarded  to  see  the  impeiiiis  that  this         to  math  aS^^  science  in 
our  schools.  j       •  • 

.  I  am  delighted  that  you  have  ide^ti^^  the  approP^^te  pnor- 
ities,  and  that  you  are  providing  the  gt^PPort  our  sch^^  need  to 
improve  science  and  math  hi  .^g^school^' 

Thank  you.  -^r^- 

Mr.  KoGOSVEK.  Thank  you  very  much      your  testinJO^y. 
[Prepared  statement  of  Mr.  Jolmstoii  P^oWs:] 

Prepabed  Statement  of  RicKARd  D.  Johnsxoi^^  ^^ERiNTBNDEKf  ScHOOts* 

Alamosa,  Colo. 

'  Mr.  Chairman  and  Members  of  the  Subconuj^tt^'.^  am  Richard  Jo*^?5ston,  Super- 
intendent of  Schools  in  Alamosa,  Colorado.  Alamo^^^  a  rural  cotiiiii»*^ty  located  m 
the>  San  Luis  Valley  in  the  South-Central  part  of  t^^  ^tate  Our  publ^^  ^hool  enroll- 
ment is  2,200  students  in  grades  Kindergarten  tb^r^^  12.  Many  bC^^^  districts  in 
the  State  of  Colorado  are  very  small  and  isolated-  ^  the  area  f  rep^^it  we  have 
some  isolated  schools  with  less  tbaa  200  students  i^^^  entire  K-12  ^y^m,  , 

I  believe  you  have  heard,  or  ^  hear,  teatin,(7w  ftoxn  fleverea  la?p  urban 
suburban  schooLdistricts  and  I  would,  therefore^  1*^^^^  speak  primary  in  behalf  of 
~  the  smaller  rural  districts,  though  I  am  equally  c^^^^tned  vntn  the  ^^catioo  of  all 
children  attending  our  nation's  schools.  .     -  ,  , 

I  agree  that  the  level  of  mathematical  axx^  ^^^^c  literacy  ^  declined  m 
recent  years  and  I  commend  the  efforts  of  thia  co^^^ttee  to  provide  rff^oo*  lead- 
ership and  support  in  our  efforts  to  reverse  tl^  *^iid.  Reliable  statistical  data  is 
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available  from  eeveral  eources  to  prove  that  the  problem  does  exist  and  I  would  like 
to  congne  my  remarks  to  my  perceptions  of  how  H.R.  30  will  help  the  smaU  rural 
districts  meet  the  challenges  we  face. 

'^'^^rst  of  all,  rural  schoofrface  a  serious  problem  in  securing  qualified^mathematia 
.and  science  teachers.  In  1^3  Colorado  institutions  of  higher  education  grff^ated 
161  matheniatics  and  168  science  teachers.  In  1981  there  were  only  24  and  73  gradu 
4tes  in  these  fields.  Not  all  .of  these  graduates  elected  to  go  into  teaching  and  those 
that  did  found  a  ready  market  for  their  talents  in  the  larger  city  districts.  Sectior 
604  of  ttR  30  will  be  of  nwgor  assistance  in  helping  rural  schools  deal  with  the 
scarcity  of  qualified  teachers.  Until  such  time  that  more  dedicated  people  elect  tc 
entefr  the  teaching  profession  in  MaUi  and  Science,  we  must  provide  inservice  anc 
retraining  to  enhance  the  skills  of  those  currently  in  our  classrooms.  Not  enougl 
ojjportumties  currently  exist  for  teachers  to  upgrade  their  knowledge  and  skillf 
with  respect  to  liew  scientific  and  technological  advances.  H.R.  SO  can  provide  the 
incentive  to  begin '4^velopi£Lent  of  additional  programs  for  this  inservi^ing  and  re 
training  of  teacnerS."     V  * 

Advances  in  computer^technology  and  modem  electronics,  the  need  for  curricuU 
to  reflect  a  variety  of  student  needs  and  the  necessity  of  ipcorporating  technica 
topics  iot  other  professions  an^  sibcietal  applications  dictated  that  we  revise  and  re 
vitalize  Uie  mathematics'  and' science  currici(Ium.  Many  of  us  in^  school  administra 
tion  have  not  had  extensive  training'  in  curriculum  aevelopment  in  the  areas  o: 
mathematics  and  science.  The  provisions  of  H.R.  30  for  the  developmes^t  of  plans  foi 
modernizing  courses  of  instruction  in  matiiematics  and  science  wu^have  significam 
impact  in  tfie  improvement  of  the  quality  of  programs  available  to  our  students. . 

Ohe  provisions  of  H.R.  30  authoring  two  or  more  educational  agencies  to  com 
bine  funds  is  especially  beneficial'  to  smaller  schools.  JThose  of  us  in  the  rural  com 
munities  of  Colorado  are  prepared  to  combine  resources  and  cooperatively  deal  wit! 
those  issues  that  we  cannot  effectively  deal  with  as  individual  districts.  As  a  resuli 
of  financial  restrictions,  many  of  our  schools  are  unable  to  provide  up-to4ate  labora 
tory  equipment  and  exposiire  to  recent  technical  developments.  The  provisions  o 
the  bill  allowing  for  dual  enrollments  and  mobile  educational  services  will  make  i 
economically  feasible  to  expose  pur  rural  students  to  new  technology  and  tech 
niques.  We  cannot  train  students  for  participation  in  a  complex  society  with  appara 
tus  that  is  obsolete  or,  in  some  cases,  non-existent.  The  smalleic  rural  schools  oftei 
do  not  have  access  to  the  technology  of  modem  industry  and  the  cost  for  aYii^< 
school  to  provide  exposure  to  this  technolc^  is  generaUy  prohibitive.  Most  bf  ttw 
schools  in  Colorado  belong  to  educational  cooperatives  and,  tf  financial  support  i 
available,  we  could,  and  would«  combine  our  resources  for  maximum  impact.  \ 

The  application  of  computers  for  instruction  is  an  important  consideration, 
puters^do  have  the  capacity  to  reshape  traditional  education  delivery  systems.  Tnei 
proliferation  in  all  a^)ects  of  today's  society  makes  it  essential  that  our  student 
nave  an  understanding  of  their  use  and  application.  Our  schools  are  moving  as  rap 
idly  as  is  economicillv  and  educationally  feasible  to  incorporate  computei:  literac; 
and  computer  assisted  instruction  into  our  schools.  In  addition  to  funding  limits 
tions,  another  inhibiting  factor  is  the  lack  of  appropriate  high  quality  software., 
would  expect  that  the  provisions  df  H.R.  30  would  do  much  to  help  us  alleviate  thi 
problem  by  enhancing  the  skills  of  those  teachers  who  are  responsible  for  the  deliv 
ery  of  instruction.  On  a  cooperative  basis,  many  of  us  are  working  with  the  Minne 
sota  Educational  Computer  Consortium  in  the  development  of  .high  quality  instruc 
tor  developed  software.  We  have  made  a  start  but  we  need  to  do  much  more  an< 
H.R  30  could  be  an  important  catalyst. 

Section  605,|^ovidiiig  state  use  of  funds,  is  an  excellent  provision.  The  .Colorad( 
Department  of  Education  does  an  outstanding  job  of  providing  leadership  and  tech 
nical  assistance  when  they  have)faccess  to  financial  and  human  resources.  Goloradc 
which  is  apparently  not  unique,  has  been  forced  to  make  substantial  reductions  ii 
all  departments  of^  State  Government  My  experience,  however,  indicates  tha|;  th< 
Department' of  Education  .is  still  deeply  committed  to  providing  services  to  th( 
schools  and  children  of  our  state.  I  am  -confident  that  any  financial/support  madi 
available  to  the  Colorado  Department  of  Education  would  be  directed  toward  the  en 
hancement  of  the  Quality  and  quantify  of  math  and  science  projgrams 'in  our  schooh 
Just  recent^  the  Department  organized  a  state-wide  mathematics  task  force  com 
mittee.  It  is  my  pleasure  to  be  a  member  of  this  task  force  and  we  are  currentl; 
studying  math  programs  for  Kindergarten  through  University  level  with  the  goal  o 
mnlfifig  recommendations  for  improvement 

During  the  1960's  I  served,  as  a  school  administrator  in  both  North  Dakota  an< 
Minnesota.  Our  country  w^s  moving  rapidly  into  the  space  age  and  we  were  wil 
neffling  the  beginning  of  a  new  age  of  technology.  During  those  yeai^  most  of  m. 
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oath  and  science  teachers  participated  in  the  summer  institutes  conducted  through 
he  National  Science  JFoundation.  I  am  convinced  that  this  program  was  one  of  the 
Qoet  productive  and  profitable  prc^frams  fundcS^  by  the  Federal  Government  for 
ducation  and  oui^Nation.  Unfortunately,  it  wa^^ot  continued  and  many  teachers 
caching  today  have  not  had  access  to  these  high  quality  retraining  programs. 

Sections  621  through  623  are  extremely  important  components  of  H.R.  30.  They 
Till  provide  the  incentives  for  students  to  enter  and  remain  in  the  teaching  fields  of 
nathematics  and  science  and  the^  will  provide  the  incentives  to  institutions  of 
ligher  education  to  develop  retraining  programs  for  our  te£u;herB. 

In  closing,  it  is  obvious  that  our  schools  are  facing  a  serious  shortage  of  qualified 
nathematics  ^nd  science  teachers  and  the  problem  is  even  more  acute  in  our  small 
Tiral  schools.  Until^udi  time  as  more  qucdified  people  enter  the  teaching  profession 
ve  need  to  upgrade  the  skills  of  those  now  teaching  mathematics  and  science  in  our 
lassrooms  and  retain  othera .  Institutions  of  higher,  education  must  develop  pro- 
grams to  help  meet  this  need  and  it  is  essential  that  programs  be  initiated  to  en- 
lourage  highly  skilled  people  to  enter  the  profession. 

^  In  many  cases  the  content  of  our  mathematics  and  science  programs  is  inappro- 
>riate  for  meeting  the  demands  of  our  technological  society.  There  is  a  need  for  cui> 
iculum  revision  and  revitalization.  New  curricula  must  reflect  ^societal  and  techno- 
ogical  changes  that  have  occurred  in  recent  years  and  this  curricula  must  provide  a 
lolid  foundation  for  cdl  ^dents  in  order  that  they  may  cope  with  the  complexities 
)f  tomorrow's  society. 

And  lastly,  there  needs  to  be  a  concerted  efibrt  on  the  part  of  schools,  business 
md  government  to  bring  about  a  public  awareness  of  the  critical  need  for  improving 
;he  quality  of  mathematics  and  science  education  in  our  schools. 

The  problems  of  securing  skilled  teachers  and  imi)roving  the  quality  of  our  math- 
ematics and  science  programs  afiect  schools  nationwide  and  resolution  of  these  probr 
ems  requires  government  leadership  and  support  H.R.  30,  the  "Emergency  Math> 
ematics  and  Science  Education  Act  identifies  the  appropriate  priorities  ind  pro- 
ddes  the  support  our  schools  need  to  improve  elementary,  secondary  ar^postiec- 
}ndary  education  in  ntiathematics  and  science.  <: 

Mr.  KoGOVSEK.  The  Chair  recognizes  Mr.  Rot>ert  C.  Bowen,  vic^ 
[>resident,  marketing,  McGraw-Hill.  ^  ^ 

Mr.  Bowen  ii^  to  be  accompanied  by  Mr.^Bqy.  Millenson. 

STATEMENT  OF  ROBERT  jC.  BOWEN,  VICE  PRESIDENT,  MARKET- 
ING, McGRAW-HILL,  REPRESENTING  THE  ASSOCIATION  OF 
AMERICAN  PUBLISHERS,  ACCOl^PANIED  BY  ROY  H.  MILLEN- 
SON,  DIRECTOR  OP  EDUCATION  &  LIBRARY  Ara^AIRS 

Mr.  BowEN.  Thank  you,  Mr.  Chainnan.      ■    S  \ 

I  am  here  today  in  my  capacity  as  chairman  of  the  School  Divi- 
sion of  the  American  Associate  Publishers.  We  are  a  general  associ- 
ation^ade  up  of  some  300  member  publishers  producing  the  vast 
m^ority  of  trade,  educational,  professional,  and  religious  broks 
used  in  our  Nation's  schools  and  libraries  today. 

The  AAP  School  Division  113  comprised  of  publishers  furnishing 
instructional  materials  to  our-  elementary  and  secondary  schools. 
These 'include  textbooks,  audio-visual  supplements,  teacher  re- 
source booHs,  and  other  "  components  needed  to  provide  a  compre- 
hensive instructional  program.  Our  publishers  also  provide  a  vast 
array  of  consultive  services  through  hundreds  of  staff  educational 
consultants  who  are  experts  in  their  disciplines.  All  have  beej^, 
classrpom  teachers  and  many  have  been  curriculum  supervisors  in 
local  school  districts.  '  * 

I  also  had  the  fortune  to  serve  on  the  Office  of^  Technolo^  As^ 
sessments'  Educatipiaal  Advisory  Commitfee  and  Vas  a  contributor 
to  the  recent  information  technology  and  jits  inipact  on  American 
education.  ;^    "  '  '  ' 
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By  education  I/ana  an  educator,  Having  served  as  a  high  ^hool 
matii  and  science  teacher,  counselor,  and  later  as  a  district  aomin^ 
istrator.  I  also  would  like  to  mentiop^^hat  my  undergraduate 
degree  was  funded  through  an  NDEA-spMisored  student  loan,  So  I 
hope  that  my  limited  success  is  testMony^to  that  funding.  I  do  ap- 
)  preciate  it./        '  ^     "  .  .  •  , 

It  is  from  these  responsibilities,  education  and  work  experience 
that  I  am  pleased  to  speak  about  this  legislation,  and  its  impor- 

^  tance.  '  .      "  ,  v.  , 

With^yoiu:  permission,  I  would  just  like  to  summarize  and  high- 
light and  personalize  this  written  testimony.  /  ' 

,         EFFECTIVE  MATH  AND  SCIENCB  INSTEUCTION    *  ' 

/  First  of  all,  looking  at  the  qualiiy  of  instruction  and  achieving^ 
/effectiveness  in  instructional  programs,  particularly  in  math  and 

/  science,  there  are  three  critical  elements  to  accomplish  that  task. 

^  First,  as  we  all  well  know,  is  the  teacher,  the  focal  point.  With- 
out quality  teaching  we  are  not  going  to  get  improvement  or  any 
change  in  our  math  and  science  education.  And  I  hope  as  ^e  coii- 
sider  the  various  proposals  that' we  will  not  get.into  a  numbers 
game  in  terms  of  recruiting  and  bringmg  teachers  into  ptir  class- 
rooms, simply  filling  up  slots.  \  thinik  that  would  be  a  tragic  mis- 
take and  will  not  get  the  quality  we,need.  4 
"  Second,  there  is  the  school  administrator.  His  leadership  is  para- 
'mount/in  getting  improved  quality  in  our  educational  program. 
And  that  goes  for  both  the  elem^tary  and  secondfiuy  level. 

Finally,  there  are  the  basib  tools  that  a  teacher  works  with  and 
the  students  interact  with  on  a  day-to^ay  basis,  and  that  is  in- 
'^structiontd  materials.  I  . won't  go  over  all  the  statistics.  lykiiow  that 
it  has  been  presented  to  you  and  jrou  haye  seen  the  teafel^er  short- 
age and  the  quality  of  instruction.  But  I  \tou14  like  to  emphasize 
the  dire  need  of  in-service  training  for  teachers  and  reempihasize 
^hat  has  already  beeu/S^d  here  today-  ^ 

'  '  NEED  FOR  TEACHER  TRAINING  ^ 

There  is  a  great  lack,  bedlause  t>f  the -current  funding  crisis,  for 
adequate  training  of  teacllplB^^  Upgrading  oftheir^skills.  Even 
:  when  publishers  offer  free'^prdj^^s^yBf^t  is  vevyf^A  for  teachers  to 
secure  the  needed  relelase  tirde  to-iattehd  those  sessions.  We  are 
X  now  forced  into  shgrt  ad^r-school  spssionstto  try  to  upgrade  those 
/  skiUs  or  to  cover' n^  te^  material  that  they  are  introducing  into 
their  classroom.        .     >       '  - 

Anyone  that  haa.taUght^6  hours  during  the  day  with  a  group  of 
students  knows'  how  draining  that  is,  and  then  to  try  to  crowd  in  a 
few  hours  ftfter  school  is  inadequate.  We  need  the  time  available 
'  ^d  the  teachers  need  the  time  in  order  to  upgrade  their  skills.  The 
same  goes  for  school  administrators.  >  ^ 

Jf  we  £ure  to  deal  with  this  problem,  the  school  administrator 
must  be  the  instructional  leader  and  must  be  aware  of  the  curreiit 
problezii  and  must  be  committed  to  addressing  the  math  and  sci- 
ence'^eeds  of  iheir  students.  ' 


NEKD  FOR  INSTRUCTIONAL  MATERIALS 

PinaUy,  thT  instructional  material  has  fallen  victim  to  the  same 
problems  iri  terSs  of  funding.  Just  a  few  <Mck  statistic.  - 

Textbooks  l^ve  declined  as  a  percentage  of  the  total  spent  on. 
education  by  90  percent  since  1965,  so  it  is  not  a  recent  problem. 
Less  than  1  percent  of  the  educational  budget  has  been  on  mstruc- 
tional  mater^,  but  95  percent  of  the  academic  time  of^teacher  and 
student  is  sfient  with  these  instructional  matenals.  It  is  cntifcal 
nhat  the  cifrrent  legislation  address  the  adequacy  of  the  instruc- 
tional tbolJthat  teachers  deal  with  as  well  as  adequate  tune  for  up- 
grading the  school  through  the  neciessaiy  traimng.  Now,  some  ot 
the  specific  proposals  that  we  are  suggesting.  ,   ,  \ 

J^St  of  all,  I  question  whether  the  current  shortage  we  are  deaK,^ 
ine  with  in  teachers  is  going  to  be  quickly  remedied  .and  we  are 
gomgto  see  a  turnaround  very  rapidly;  I  don'tbeheyethat  is  going 
to  be  the  case.  So  we  have  to  look  at  ways  of  extendmg  the  reach  ot 
our  most  talented  teachers.  There  are  plenty  of  them  there,  even 
given  the  current  crisis.  ^        .  f        ,  .- 

I  believe  the  new  technologies,  the  microcomputer  and  the  video 
tapes  or  discs,  seem  to  offer  the  greatest  promise.  But  the  great 
stumbling  block  is  quality,  course-ware,  anCmtegrated  software.  It 
costs  a  great  deal  of  "money.  Even  though  t^e  eqmpment^conamg^ 
into  schools  in  vast  numbers,  the  microcomputers  partiCulwly,  th0' 
development  of  the  software  necessary  to  accompany  and  make 
.  useful  tho&e  tools  to  teachers  and  administrators  is  very,  very  ex- 
pensive, and  it  will  need  to  be  relieved.  ^  ,  . 

I  am  encouraging  this  be  done  through  a  consortia  of  the  pnvate 
sector,  the  academic  community  and  the  local  school  districts,  ihe 
focus  should  be  on  comprehensive  instructional  material  programs, 
father  thkn  just  course-ware  fdf'the  technology.  ,  ^,  ^ 
Second,;  we  need  resources,  as  I  mentioned,  to  make  the  nec^ 
sary  available  in-service  programs  to  the  reach  of  teachers,  to 
every  teacher,  eVe^  math  and  sciencg  teacher,  and  to  the  adminifl^y- 
trator.  ■ 
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Finally^  basic  resfearch  is  needed;  to  insure  th^  effectiveness  and 
to  incorporate  the  new  technology  into  our^nath  &id  science  pro- 
fframl'.We  riefed  ;  research  and  ffie  best  instructional  uses  of  this 
technologyAwliatv  kirias  of  print  material  is  needed  to  complement 
the  technolW»  '  £^^  how  students  learn  through  the  upe  of  the 
•technology  £Uid  how  cost^ffective  are  such  programs.  If  they  are- 
going  to  be  implemeiited  on  a  wide  scale,  they  ml4|t^be  costreffec- 
tive  for  the  local  distpicts  or  we  will  simply  lay  a  burden  on  them 
they  cannot  dijtttiiiUe  to^bear,  and  finally,  how  this  curricula  can 
best  be  presented  in  using  the  new  instructional  materials. 

This  research  should  again  be  supported  by  consortia  from  the 
private  sector  ■  the  aCiidemic  community  and  the  local  district. 

If  I  could,  Mr.  CJhairman,  I  would,  like  to  ask  my  colleague  to 
comment  on  some  of  tile  technical  aspects. 
Mr.  Mm^dfjsbii.  Mr.  Chairman,  I  shall  be  very  bnef.  ,  ^  .  * 
I  am  spealdig  to  page  4  of  the  AAP  testunony,  which  I  under- 
stand wm  be  in  full  m  the  record:  ■  ' 
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FOUB-YEAR  AUTHOIUZATION 

We  urge  a  4-year  authorization  of  this  legislation.  H.R.  30  pro- 
vides 2  years.  With  the  administration's  bill  itself,  as  the  Secretary 
testified,  being  4  years,  I  think  the  committee  would  be  exhibiting 
an  excess  of  reticence  if  it  had  only  a  2-year  bill,  A  4year  bill  is 
important.  The  ND^!A,  when  it  was  first  enacted,  which  has  just 
the  same  purposes  as  this  legislation,  was  also  4  years. 

CONSULTATION  WTTH  COHEN  /pO)  RICHAlU)SON 

We  note  on  page  5  oif  our  testimony  that  Wilbur  Cohen,  after  Ije 
had  served  as  Assistant  Secretary  of  HEW  for  Legislation  and  as 
Secretary  of  HEW,  testified  in  the  Senate  on  the  importance  of  let- 
ting the  school  district  and  the  department  have  sufficient  rtime  to 
prepare  time  for  planning. 

In  this  connection,  we  would  like  strongly  to  urge  that  the  com- 
mittee consult  with  both  Wilbur  Cohen,  the  former  Secretaiy  of 
HEWy  and  Elliot  Richardson,  who  was  Assistant  Secretary  of  JJEW 
for  Legii^lation  at  the  time  NDEA  was  written  and  who  participat- 
ed in  its  writing,  and  fdso  helped  in  its  early  administration.  Con- 
sult with  both  of  these  gentlemen,  because  what  you  have  here  is 
landmark  legislation.  I  think  their  wisdom  and  their  experience 
would  be  very  helpful  to  the  conunittee  in  casting  whatever  is  fi- 
nally written.  '         .  ' 

SUPPLEMENT,  NOT  SOTPLANT  , 

Finally,  Mr.  Chairman,  here  on  page  5  we  have  what  appears4o 
be.  minor  proposals  imder  the  heading  "Other  Provisions.  Butll 
think  they  are  in  effect  m^'or  if  this  legislation  is  to  be  effecti/e. 
'-i^^^We  urge,  number  one,  that  there  be  language  very  clear  in  the 
bill  that  is  reported  out  that  Federal  funds  be  used  to  supplement, 
not  supplant,  local  expenditures. 

MAINTENANCE  OP  EFFORT 

We  all  know  that  pur  local  school  districts  and  our  States  are 
hard  up.  They  should^  not  use  the  Federal  money  provided  fbr  this 
emergency  math  and  science  program  to  just  take  care  of  their  or- 
dinal^ expenditures  or  for  the  expenditures  which  are  being  cut 
back.  In  this  Connection,  we  strongly  urge  a  maintenance  of  effort 
provision  be  included  in  the  bill.  Now,  you  and  I  know  that  mainte- 
nance of  effort  is' not  the  easiest  thing  to  oversee.  But  it  is  mc^t 
important  if  any  Fedieral  program  is  to  be  effective,  a  program 
which  adds  to  what  is,  now  being  done  rather  than  just  merely 
gives  monetary  relief  to  hard-pressed  school  districts. 

Thank  you,  Mr.  Chairman.  ,  . 

Mr.  KoGOvsEK.  Hiank  you,  Mr.  MUlei^son.  , 

Thank  you,  Mr.  Bowen. 

[Prepared  statement  of  Robert  Bowen  follows:] 
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Prepared  Statement  of  Robert  C.  Bowen,  Chairman,*  School  Division, 
Absocution  of  American  Pubuahkbs  . 

My  name  is  Robert  O.  Bowen,  I  am  Vice  President  and  General  Manager  of  the 
Gregg  Division  of  the'McGraw-Hill  Book  Company,  and  am  her^  today  in  my  capac- 
ity as  Chairman  of  the  School  Division  of  the  Association  of  Ai^erican  Publishers 
(AAP),  testifying  in  behalf  of  that  division.  I  inight'add  that  I  was  also  a  contributor 
to  the  recently-issued  report  on  ^'Informational  Technology  Its  Impa^ij^ 
American  Education"  by  the  Office  of  Technology  assessment  of  the  U.'&XJongSSs. 

The  AAP  is  the  general  association  of' book  publishers' in  the  United^taEes^It 
comprises  professional  and  scholarly  publishing;  college;  inteFnation^;  direct 
market/book  club;  school;  and  general  publishing  divisions.  Our  some  3Q0  member  ^ 
publishing  houses  produce  the  vast  majority*  of  trade,  educational,  professional  and 
religibusDooka  published  in  this  country  and  found  in  the  nation's  libraries  and 
schools,  as  well  as  related  audio-visual  materials.  The  School  Division  comprises 
houses  furnishing  instructional  materials  to  public  and  private  elementary  and  sec- 
ondary schools.  • 

INTRODUCTnON 

The' legislation  before  ub^(H.R.  30),  like  the  National  Defense  Education  Act  of  , 
1958  to  which  it  is  an  amendment;  is  designated  as  emergency  l^islation.  This  is 
fitting,  as  the  first  paragraph  of  JJDEA  states:  .  , 

Sec.  101.  The  Congress  hereby  finds  and  declares  that  the  security  of  the  Nation 
cequires  the  fullest  development  of  the  mental  rsources  and  the  technical  skills  of 
its  young  men  and  women.  The  present  emergency  demands  that  additional  and 
more  adequate  educational  opportunities  be  made  available.  The  defense  of  this 
Nation  depends  upon  the  masters  of  ngodem  techniques  developed  from^6omplex  sci- 
ent0ic  principles.  It  depends  as  well  upon  the  discovery  and  development  of  new 
principles,  new  techniques,  and  new  knowledge. 

With  this  in  mind,  qur  recommendations  here  today  are  not  directed  toward  spe- 
cific comprehensive  and  long-term  legislation,  but  rather  legislation  to  achieve  an 
early  beginning  to  solving  current  problems  while  also  being  sensitive  to  the  exigen-  ^ 
cies  of  the  Federal  budget  and  the  crisis  of  the  faltering  national  economy. 

NKKD  FOR  EDUCATION  INSTRUCTIONAL  MATERIALS 

The  terms  "software"  and  "instructional  materials"  are  often  used  interchainge- 
ably  and  loosely*  To  be  used  successfully  in  an  elementary  or  secondary  school,  the 
new  technology  requires  not  only  discs,  chips  and  other  similar  materials  and  equip- 
ment but  also  requires  complementary  printed  instructional  materials,  such  as  text- 
bofi^,  manuals  and  workbooks. . 

Any  legislation  approved  by  this  committee,  therefore,  should  employ  the  more 
inclusive  term  "instructional  materials"  which  encompasses  both  the  materials  usedi 
in  the  c^xl^uter  itself  and  the  necessary  complementary  materials  referred  to 
above.  '  ^ 

.  The  October,  1982.report  of  the 'National  &aence  Board  Commission  on  PrecoUege 
Education  in  MaCEematics,  Science  and  Technology,  "Today's  Problems;  Tomorrow's 
Crises,"  after  recounting  the  teaching  potential  of  the  new  technology,  adds  a  cau- 
tionary note:  "However,  computer  software  is  generally  inadequate,  and  the  full  po- 
tential of  these  technologies  for  instruction  has  received  little  attention." 

Ihe  Office  of  Technolcgy  Assessment,  in  its  report,  "Information  Technolo^  and 
Its  Impact  on  American  Education,"  proffers  a  similar  conclusion:  "OTA  found  that 
the  most^ften  cited  barrier  to  current  educational  use  of  technology  was  the  lack  of 
adequate  educational  software." 

The  cost  of  developing  instructional  materials  to  be  used  with  the  new  technology 
is  very  high.  Some  companies  have  invested  as  much  as  $1.5  million  in  their  com- 
puter software  programs.  Small  companies  are  consequently  oftetl^discouraged  from 
entering  the  field.  In  addition,  larger  firms  are  reluctant  to  risk  substantial  sums  in 
enrollment  areeis  which  have  a  relatively  smaller  number  of  students. 
t  A  principal  conclusion  of  the  January,  1981  Report  of  the  U.S.  Department  of 
Education  Task  Force  on  Learning  and  Electronic  Technology  stated: 

Many  private  sector  companies  have  made  tentative  forajrs  into  developing  tech- 
nological products  and  services  for  education.  The 'outlook  for  future  efforts  to 


^  Mr.  Bowen  ia  accompanied  by  Roy  H.  Millenson,  AAP  Director  of  Education  &  Library  Af- 
foira.  , 
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expand  the  impact  is  not  bright,  largely  because  education  systems  provide  few  sig- 
nincant  incentives  to  private^ector  entrepreneurship  in  this  area. 
This  finding  impellra  the  following  recommendation: 

'  The  Department  should  provide  incentives  to  encourage  privateflector/university 
combined  efforts  to  develop  exemplary  "high  quality"  software  for  computers  and 
'  videodisdj^D^  should  be  done  in  cooperation  with  school  districts  and  state  educa- 
tion agencies  that  elect  to  participate  in  such  ventures.  The  purpose  is  to  get  aU 
involved  in  making  the  tradeoffs  that  will  be  needed  to  successfully  implement  the 
new  technologies  in  instructional  settings.  «  , 

We  also  cite  the  December,  1982  policy  paper  of  the  Council  of  Chief  State  School 
Officers,  "Need  for  a  New  'National  Defense  Education  Act'  "  which  stated; 

The  fields  of  mathematics  and  science  are  particularly  vulnerable  to  the  rapid  ob- 
solescence of  instructional  material.  Allowable  expenditures  under  any  federal  pro- 
gram should  include  assistcmce  to  school  districts  to  maintain  reasonably  up-to-date 
texts  and  library  resources.  School  districts  and  states  could  use  funding  to  meet 
their  needs/ including  at  least:  -     /    ,  .       ,  .     n  i 

New  science  and  math  sequences  which  match  the  stages  of  children  s  mtellectual 
developmlent;, 

Updated  curricula  which  accommodate  technological  and  social  changes;  and 
New  mathematics  aj\d  sciepce  equipment,  including  computer  hardware  and  soft- 
ware. , 

In  the  light  of  the  foregoing  we  urge  th^t  prime  emphasis  be  given  to  the  develop- 
ment of  hjgh-quality  courseware,  embodying  both  the  latest  knowledge  and  tech- 
niques,*  anf  involving,  as  fhe  Departmefit  of  Education  Task  Force  report  suggests, 
\   the  combined  efforts  of  the  private  sector  and  the  academic  community. 

ATE  SECTOR  PARTICIPATION 

Congress  recognized  the  iniportance  of  private  sector  participation  in  the  develop- 
ment of  instructional  materials  and  curricula  when  in  1978  it  added  subsection  (c)  to 
Sec.  426  of  the  General  Education  Provisions  Act  (GEPA),  the  law  which  now  ap-  , 
plies  to  all  E)epartment  of  Education  progprams.  The  pertinent  portion  of  that  subsec- 
tion reads  as  mllows:  . 

(c)  In  awarding  contracts  and  grants  for  the  development  of  curricula  or  instruc- 
tional '  materials,  the  Commissioner  and  the  Director  of  the  National  Institute  of 
Education  shall--7<l)  encourage  applicants  to  assure  that  such  curricula  or  instruc- 
tional, materials  will  be'devdopea  in  a  manner  conducive  to  dissemination  through 
^  continuing  consultations  with  publishers,  personnel  of  State  and  local  educational 
agencies,  teachers,  administrators,  community  representatives,  and  other  individ- 
uals experienced  in  such  dissemination;  -  -  i.u 

A  reference  to  this  provision  in  the  committee's  report  would  serve  to  remind  the 
executive  department  that  SS.  426(c)  of  jSEPA  is  still  very  much  viable.  This  provi- 
sion has  proven  successfiil  and  has,  I  understand,  helped  avert  the  development  of 
'  materials  which  are  nevier  used.  ^  r 

Just  as  the  private  sector  has  a  recognized  and  proper  role  m  the  development  of 
instructional  materials  and  curricula,  so  it  also  has  a  role  in  the  training  of  teach- 
ers in  the  use  of  such  instructional  materials  and  curricula.  As  a  matter  of  long 
practice,  publishers  provide  in-service  training  to  teachers  in  the  use  of  texts  and 
workbooks  which  the  school  system  has  obtained  from  them.  Such  expertise  should 
continue  to  be  utilized. 

BASIC  RKSRARCH 

The  OTA  report  found  that  "to  make  the  most  effective  use  of  technolofflr,  there 
was  a  need  for  R&D  in  learning  strategies  and  cognitive  development,  methods  fox' 
\  the  production  of  effective  and  economical  curricular  software,  and  the  long-term 
peycnological  and  cognitive  Smpacta  of  technology-has^  education.  It  is  worthy  to 
note  tha^  based  on  the  forwfoing,  OTA  urges  that  "Congress  should  consider  policies 
to;  "(1)  directly  support  B&D  in  these  areas,  "(2)  encourage  private  sector  invest- 
ment from  botn  foundations  and  industry,  or  "(3)  encourage  a  combination  of  both 
by  using  Federal  funding  to  leverage  private  investment 

The  new  Section  624  of  NDEA  to  be  added  by  Sec.  2  of  HR  30  provides  one  oppor- 
tunity to  realize  these  recommendations.  However,  rather  than  just  suggesting  some 
'studies  that  might  be  undertaken,  the  legislation  should  require  such  studies.  Chief 
among  the  items  to  be  mandated  should  be: 

1.  Research  on  the  instructional  uses  of  the  new  technology.. 

2.  Research  on  what  kinds  of  instructional  materials  should  be  developed  to  wpxk — 
with  the  new  technology.  , 


48U 


483 

8.  Basic  research  on  how  students  learu/through.iise  of  the  new  technology. 

4.  Research  on  how  curricula  can  best  be  presented  using  the  new  technology  and 
complementary  infitructlonal  materials. 

This  research  is  in  keeping  with  the  intent  of  Congress  as  set  forth  in  Section 
405(aX2)  of  the'G«neral  Education  Provisons  Act  whlcn  states  that  '*The  Congress 
further  declares  it  to  be  the  policy  of  the  United  States  to  .  .  .  help  to  solve  or  to 
alleviate  the  problems  of,  and  promote  the  reform  and  renewal  of  ^onerican  educa-** 
tion  .  .  and  to  "strengthen  the  scientific  and  technological  foundations  of  educa- 
tion .  .  ' 

FOUR  YEAR  AUTHORIZATION  UROBD 

We  urge  that  authorizations  be  for  four  yearsr  rather  than  the  two  years  specified 
in  the  Emergency  Mathematics  and  Science  Education  Act  (HR  30).  i 

When  the  National  Defense  Education  Act  (NDEA)  was  first  enacted  as  Public 
^    Law  85-864  in  September  of  1958,  the  authorization  for  the  elementary  and  second- 
ary education  programs  in  it  was  for  four  years.  A  rereading  of  the  Findings  and 
Declaration  of  Policy  (Sec.  101)  of  that  statute — which  is  quoted  at  the  b^rinning  of 
this  testimony— will  reveal  that  NDEA  had  similar  objectives  to  HB  30. 

Furthermore,  in  his  landmark  testimony  before  the  Senate  Education  Subconmiit- 
tee.  Dr.  Wilbur  Cohen,  looking  back  upon  his  tenure  as  Secretary  of  HEW  and  As- 
sistsmt  HEW  Secretary  for  legislation,  indicated  that  a  paramount  lesson  learned 
from  that  ezx}erience  was  that  education  aid  programs  should  be  allowed  sufficient 
time  for  planning  and  getting  under  way  and  should  not  be  started  with  little  prep- 
aration and  at  full  speed. 
) 

OTHER  PEOVISIONS  » 

Federal  education  aid  programs  traditionaUy  include  a  provision  that  ..Federal 
funds  should  eujpplement,  not  supplant,  local  and  state  expenditures.  This  has  the 
effect  that  the  Federal  funds  provide  education  aid,  not  mere  financial  aid.  Such"  a 
provision  should  be  included  in  £iny  bill  reported^  by  the  committee. 

Similarly,  a  maintenance  of  effort  provision  should  be  included.  If  a  deficit-bur- 
dened Federal  Government  is  expected  to  expend  scarce  financial  resources  to  assist 
local  and  state  education  efforts,  then  the  least  that  should  be  expected  of  such 
states  and  localities  is  that  they  maintain  their  own  level  of  expenditures^ 

CONCLUSION 

This  testimony  has  been  submitted  with  a  sensitivity  both  to  the  need  for  budg- 
etary restraint  and  the  equally  great  need  for  a  technologically  literate  and  knowl- 
edgeable citizenrv. 

the  report  of  the  NSF  study  commission  is  aptly  titled 'Todays  Problems;  Tomor- 
row's Crisis".  What  the  Congress  now  does  will  bear  either  a  title  of  "Today's  Solu- 
tions; Tomor^w's  Successes'^  or  "Today's  Neglect;  Tomorrow's  Failures".  We  opt  for 
the  former. 

Mr.  KoGovsEK.  Wef  will  now  proceed  to  Mrs.  Helen  Washburn, 
president  of  the  American  Personnel  and  Guidance  Association. 

STATEMENT  OF  HELEN  R  WASHBURN,  PRESIDENT,  AMERICAN 
PERSONNEL  AND  GUIDANCE  ASSOCIATION 

Ms.  Washburn.  Thank  you,  Mr.  Chairman. 

I  am  Helen  Washburn.  I  have  spent  my  career  initially  as  a 
senior  high  school  science  teacher  and  a  counselor  in  the  public 
s  schools  of  Boise,  Idaho.  I,  am  speaking  on  behalf  of  the  An^erican 
Personnel  and  Guidance  Association  as  its  president.  We  are  an  as- 
sociation of  nearly  41,000  members,  serving  as  practicing  counsel- 
ors and  counselor  educators. 

With  your  permission,  Mr,'  Chairman,  I  would  like  to  submit  to 
you  and,  the  committee  an  expanded  written  testimony  and  accom- 
panying publication  entitled  "Why  Counseling?"  This  publication 
contains,  among  other  things,  the  history  of  NDEA  and  the  role 
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school  counselors  played  in  helping  our  Nation  during  that  era  and 
also  documents  the  effectiven^  of  coiuijselinc  services.  .  / 

Mr.  KoGOVSEK.  Without  objej^ion,  that  publication  will  be  made 
a  part  of  the  record.  [Retained  in  subcommittee  files.] 

While  I  hive  interrupted  you,  let  me  also  indicate  without  objec- 
tion everyone's  written  testinaony  will  be  made  a  plart  of  the 
record. 

Please  proceed. 

Ms.  Washburn.  I  will  now  highlight  several  points  presented  in 
the  written  testimony. 

The  American  Personnel  and  Guidance  Association  wishes  to  go 
on  record  ip  support  of  the  importance  of  curreijt  congressional  de- 
liberations on  legislation  emphasizing  better  mathematics  and  sci- 
ence instructions  in  schools  and  alsoJ>etter  preparation  of  teachers 
for  the  instruction  of  mathematics  and"*science.  ^ 

We  believe,  however,  that  improvement  of  mathematics  and  sci- 
ence iijstruction  is  just  a  small  part  of  the  solution  to  a  very, com- 
plex and  long-term  problem,  which  is  adequate  preparation  of  all  of 
our  young  people  to  accommodate  to  a  different  work  world  than 
has  existed,  in  the  past. 

Students  need  to  xmderstand  that  mathemati<^  and  science 
courses  are  going  to  be  useful  to  them.  Students  with  exceptional 
abiUtit^s  and  tedents  for  science  and  technological  careers  need  to 
be  identified,  and  all  students  need, assistance  in  m^dkiug  decisions 
about  Iheir  place  in  the  work  world  of  the  future. 

Our  ^  association  hopes  that  the  Congress,  when  dealing  v^dth 
America's  technology  question,  will  address  the  central  role  which 
professional  counstelors  play  in  advising  students  in  their  career  de- 
velopment, assisting  teachers  and  adnunistrators  in  curricxilum  im- 
provementy  and  creating  awareness  in  parents  and  youth  about  the 
emplo3anent  needs  of  business,  industry  and  the  military  which  uti- 
lize high  technology.  I 

To  this  end  the  AmeSrican  Personnel  and  Guidance  Association 
would  like  to  recommend  thfit  provision  for  the  following  be  includ- 
ed in  the  legislaticto  under  consideration: 

Inservice  training  for  existing  guidance  practitioners,  supervisors 

and  trainers.  v         j     •  j 

Two,  preservice  training  of  counselors,  counselmg  and  guidance 
personnel  currently  working  in  schools,  and  higher  education  must 
be  given  a  variety  of  opportunities  to  become  familiar  with  the 
technological  emplojonent  opportunities  in  business,  industry  and 
the  military.  Counselors  must  also  be  trained  to  uhderstand  emerg- 
ing technology  and  equipment  and  the  talents  and  skills  required 
for  those  careers  so* they  are  able  to  counsel,  inform  and  advise 
people  for  a  high  technology  society. 

Three,  labor  information  and  labor  projections.  Current  and  ap- 
propriate  labor  information  must  be  compiled  bv  industry  and  gov- 
ernment and  supplied  to  counselors.  ^  ^ 

Four,  and  finally,  research  and  evaluation.  Research  is  needed  on 
effective  data-gathering  assessment,  goal-setting,  and  information 
dissemination  techniques.  Evaluation  on  the  efficacy  of  counselor 
practice  and  guidance  services  for  helping  to  achieve  national  pri- 
orities is  also  needed. 
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The  abovd  four  recommendations  constitute  the  American  Per- 
sonnel and  Guidance  Associations  recommendations  as  to  how  H.R. 
30  might  be  expanded  and  iihproved  to  include  a  counseling  compo- 
nent which  does  not  now  exist  in  this  legislation.  That  is  vitally 
needed  for  the  success  of  this  nation's  effort  to  better  prepare 
youth  and  aoults  for  living  in  a  technological  society. 

Mr.  Chairman,  members  of  the  committee,  I  Vvish  to  thank  you 
for  giving  me  the  opportunity  to  speak  and  to  submit  testimony  on 
•behalf  of  APGA.  I  stand  "^ready  to  answer  questions  which  you 
might  have  about  my  testimony. 

[Prepared  statement  of  Helen  Washburn  follows:] 

PRKPABED  &rATKMINT  OF  HSLKN  R  WasHBUKN,  PRESIDENT,  Am^CA^^  PERSONNEL  " 

ANP  GuiPANCE  Association 

,  Mr.  Chairman  and  ,  members  of  the  U.S.  House  of  Representatives  Subcommittee 
on  Elementary,  Secondary  and  Vocational  Education  and  thfe  Subcommittee  on 
Poets^ndary  Education,  my  name  is  Helen  Washburn.  I  have  9pent  my  career  ini- 
tially as  .  a  senior  .hi^h  science  teacher  and  more  recently  as  a  counselor  in  the 
pubuc  schools  of  Boise.  ,  . 

Today  I  am  speaking  on  behalf  gf  the  American  Personnel  and' Guidance  Associ- 
ation as  its  i^resident  and  long-time  member  of  the  community  of  professional  coun- 
selors APGA  represents. 

It  is  an  understatement  to  6ay  that  .ou;r  nation  is  facing  extremely  challenging 
times  during  this  decade  of  the  1980's.  There  is  a'substantial  number  of  significant 
national  needs  to  which  we  must  respond  in  a  short  period  of  time  if  our  nation  is  to 
continue  to  prosper.  These,  nee^  include  productivity  and  economic  revitalization, . 
employment  opportunities  for  our  citiasenry,  e<;[uality  ot  opportunity,  and  adaption  of 
our  humcm  resources  to  the  use  of  our  increasmgly  coipplex  technological  resources. 

The  Emergency  Mathematics  and  Science  Education  Act  is  a  needed  effort  to  con- 
front these  needs.  I  appreciate  the  oppokimity  to  meet  with  you  today  to  present 
myviews  on  this  national  legislative  proposal. 

The  Situation  in  which  our  country  finds  itself  today  is  not  dissimilar  to  condi- 
tions which  confronted  it  in; the  late  fifties..  Education  responded  then  and  we  can 
respond  again.  A  question  we  must  ask  ourselves,  however,  is,  how  can  we  best  use 
the  knbwl^e  we  gainpd  from  that  previous  experience  and  apply  it  to  the  prob- 
lems of  thisdecade.  y  ' 

The  National  Defense/  Education  Act  of  1968  resulted  i^i  a  variety  of  outcomes. 
For  our:  profession  andWr  Association  it  meant  a  gromng  acceptance  of  school 
counselors  as  ms^or  contributors  to  the  education  process  when  they  helped  the 
United  States  achieve  in  the  1960's  and  1970's  the  scientific  goals  which  were  im- 
plicit in  the  original  NDEA  legislation9 
•  The  fmcmciaT  resources  provided  through  the  NDEA  legislation,  various  amend- 
ments to  the  Vocational  Education  Act  of  1963,  and  the  Elementary  and  Secondary 
Education  Act  made  possible  the  expansion  of  coui^lor  training  opportunities  and 
research .  programs  to  study  effective  methods  for  delivery  of  counselor  services, 
measurement  orindividual  characteristics  and  career  behavior. 
'  Evaluators  concerned  with  the  effects  of  government  spending  in  support  of  guid- 
ance and  counseling  have  produced  studies  showing  positive  eifects.  For  example, 
the  1975  annual  report  from  the  U.S.  Office  of  Education,  Educational  Pnyrams 
That  Work,  listed  more  than  a  dozen  different  ^counseling  programs  that  had  been 
evaluated  hy  outside  evaluators  as  being  effective  (U.S.  Department  of  Health,  Edu- 
cation and  welfare,  1975).  In  Innovative  Educational  Practice,  six  effective  counsel- 
ing programs  validated  by  Elementary  and  Secondary^ Education  Act  Title  m  eval- 
uators wore  listed  (U.S.  Department  of  Health,  Education  and  Welfare,  1974).  Simi^ 
lor  Hndiings  have  been  reported  in  documei^ta\|Publishod  by  the  Office  of  Education, 
the  Rehabilitation  Services  Administration;  arid  the  Department  of  Labor. 

Further  documentation  on  the  positive  eCfectfl  of  guidance  and  counseling  on  deci- 
sion making  abilities,  career  development  and  planning,  school  achievoment  and 
transition  to  work  and  work*acUustment  was  summarized  and  submitted  in  testimo- 
ny by  Edwin  L.  Herr  in  testimony  before  the  U.S.  Senate  Labor  and  Human  Re- 
sources Committee.  Subcommittee  on  Education,  Arts  and  Humanities  on  April  28, 
1982.  (See  copy  of  the  attached  monograph) .  ^ 

From  the  accvunulated  data,  we  have  loomed  that  guidance  and  counsellng»lias 
an  important  personal  growth  and  development  emphasis.  We  have  also  learned 
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that  well-designed,  thorough  *^d  systeimatic  guidance  programs  utilizing  trained, 
competent  professional  .  counselors  have  implications  for  effectively,  increasing 
America's hUman  capital.    »  .    *         »         \'-./         "  ■      .    ,  i. 

'  Career  guidance  and  delivery  of  career  information  is  doneamost  effectively  when 
it  is  incorporated  into  elemetary  education  and  not  left  to  the  last  bne  or  tw6  years 
of  schooling.\Blementary  counselors  working  directly  with  students  and  parents  or 
■  working  indireetlji  by  ^serving  as  a  consultant  to  teachers  can  enhance  childrens' 
career  development    *  , 

Assessment  of  students'  aptitudes,  skills  and  talents,  meaningful  interpretation  of 
assessment  results  to  students  and  parents;  and  assistance  in  applying  that  infonna- 
tion  i£t»>course  selection  and  Cfireer  dedsion-making  helps  students  make  more  in- 
formed and  appropriate  career  choices.  School  counselors,  have  a  long  history  of/ef- 
fectively providing  these  services^   .   ^  /      -  .  '  ^ . 

The  American  Personnel  and  Guidance  Association  (APGA)  wishes  to  go  on 
record  in  support  of,  and  in  recognition  of,  the  importance  of  ouro  Congressional 
deliberations  on  legislation  which  emphasizes  better  i]g(atnematics  and  science  in-, 
struction  in  the  schools,  and  better  preparation  of  teachers  for  the  instruction  of 
mathematics  and  science.  i.  ^ 

We  would  also  like  to  go  on  rS»rd  as  believing  that  the  legislation:  is  a  short 
range  solution  to  a  niore  complex  and  long  term  problei^  which adaption  by  all  ^ 
students  to  a  new  technological  age.  We  believe  that  the  need  exists  for  adequate 
preparation  of  all  our  young  people  tO'acQoinmodate  to  a  different  work  world  than 
exists  ip  the  past.  We  have  ah  obligation  to  prepare  them  to  cope  with  that  differ- 
ent world  and  to  use  the  new  technological  tools  that  now  exist  or  will  be  developed 
in  the  future.      ,  ^  .  - 

Counselors  can'help  in  such  an  adaptation  by:  .  ' 

1)  Assessing  tmd  identifying  all  students  tJEdpnts,  skills  and  abilities  and  assisting 
them  to  investtgate  school  courses  and  -career  opportunities  which  enhance  those 
peiwnal  characteristics.  -  ■  -  . 

2)  Providing  information  to  students  who  possess  exceptionstl  abilities  in  the  areas 
of  math,  sdence,  n(iechanic8.and  spacial  relations  abstract-reasoning  to  pursue  pro- 
fessional and  technical  careers  which  utilize  those  skills  for  the  benefit  of  our  coim- 
try's  defense  and  industrial  needs. 

3)  AsaMi^rjitudents  ih  planning  not  only  for  a  "first  job"  but  also  preparing 
them  to  jmtidpate  several  chijiiges  and  transitions  in  their  lives  as  our  technologi- 
cal world  x»ntinues  to  develop.        -"^^        ^  ;  \  v 

4)  Encouraging  students  to  pursue  other  courses  in  Addition  to  inath  and  science 
so  as  to  provide  a  .work  force  wMchc^an  communicate  adequately  utilizing  effective 
listening,  speaking,  and  writing^  skills.   ;  ;  ; 

:  5)  Building  into  students  school -experiences  opportunities  to  learn  about  transi- 
tion-to  wprk,  personal  coDMnitments  to  work,  and  ways  of  deriving  feeling  of  psycho- 
logical competence  in  the  work  plaute.  .  v     ;  ^ 

6)  Training  young  workws  in  j6bfeea«H  and  interview  skills  and  human  relations 
so  successful  transition  from  ischdk>l^tb^^ 

7)  Worldng  with  students  an4.  w  such  young  people  to 
overcome  resistance  to'  m^theitiktici  B^UE^^  of  success. 

8)  lientifiying  minorities  and  woincJiit^^hp^^oe^  interest  and  aptitudes  for 
""math  and  science  and  encouraging  them  tb  ^)^^  study,  and  preparation 
to  follow  hontraditional  jobs*  such  as  eiigineeriiig^d  physics  where  talents  are  so 
urgently  needed.                                   ' ..  . 

The  Association  is  confident  that  the  Congress  will  give  careful  attention  to  the 
need  for  more  technicians,  matheniaticians,  scieritists,  and  engineers. 

We  hope  that  the  Congress  when  deailing  with  the  technological  question  will  ad- 
dress the  central  role  whic^  ppofesmpiiid  coimselors  play  in  advising  students  in 
their  career  development,  agisting  £eachers  .  and  administrators  in  curriculum  im- 
provement and  creating  awareness  in  Ipaients  and  youth  about  the  employment 
needs  of  the  business,  industrial  and  defetise  establishment  which  utilize  high  tech- 
nology. The  counselor  .^md  strengthened  guidance  and  counseling  prc^rams  provide 
a  structure  for  this  to  occuri  -  .  ^ 

To  this  end,  the  American  Personnel  and  Guidance  Association  would  like  to  rec- 
ommend that  provisions  for  ttie  following  be  included  in  the  legislation  under  con- 
sideration; 
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1.  IN-6KRVICk  TRAINING  OF  EXISTING  QUIDAKCE  PRACTITIO^^BS,  SUPEEVIBORa  AND 

TRAINEBB  ^  "  ^ 

lQ-«ervic6  training  of  counselorB  Bhould  emphasize  the  intennediary*  role  counsel- 
ore  play  in  bringing  together  teachers,  parents,  students  and  the  coinmunity.  Coun- 
.selors  must  be  given  a  variety  of  opportunittes  to  become  fanuliar  with  the  techno- 
logical employment  opporttmities  in  business  and  industry  and  in  the  military  as 
well  as  technology  needs  of  these  employers  so  as  to  better  inform  and  advise  stu- 
dents, teachers,  administrators  and  parents.  Hands  on  exjperiences,  suminer  insti- 
tutes^ exchange  programs  and  paid  internships  within  industrial  and  military  set- 
tings are  some  possible  ways  of  accomplishing  this  goal. 

The  emphasis  throughout  any  in-eervice  program  should  be  the  counselor's  role  in 
maximizing  the  potential  of  all  youth,  especially  through  early  intervention  pro- 
grams in  elementary  school  and  continuing  on  through  'high  school  and  college.  At- 
tention should  be  paid  to  the  reduction  of  any  job  bias  in  counselors  based  on  p^er- 
sonal  attitudes.  Also,  the  in-service  training  shpuld  further  those  counseling  skills 
and  techniques  which  are  iree  of  any  stereotypes  (e.g.  race,  sex,  culture). 

In*service  and  restraining  progrrams  for  counselors  and  other  guidcmce  specialists 
should  stress  skill  development  in  non-school^  setting  work.  Examples  of  in-eeryice 
programs  might  include  those  which  develop  counselor  skills  in  working  with  ,  cli- 
ents, in  the  community  or  industry,  experiencing  job  Obsolescence:  or  who^^jieed  re-  ^ 
direction  of  career  development;  those  who  are  second  careerists  or  r^umhiig  to  tiie  ' 
work  force;  and  those  experiencing  job  dissatisifaction  or  needing  advice  on  re-traiii- 
ing  for  emerging  new  job  dusters.  This  area  is  fertile' ground  for  cooperative  efforts 
between  schools  and  industry  and/or  assistance  from  private  industriid  councils./ 

■  /' 

2.  PRE-fiKRVICE  TRAINING  OF  COUNSELORS  / 

^  ^Encouragement  and  incentives  must  be  provided  to  institutions  of  higher  educa- 
tion, by  the  legislation,  which  experiment  with  changes  and  curricular  modification 

^  the  counselor  education  preparation  prt^am.  Internships  and  practicum  situa- 
tions which  have  components  giving  experience  working  in  nontraditioiicd  settings 
(e.g.  busing,  industry,  military)  must  be  piloted.  Course  work  which  emphasizes  oc- 
cupational  aiid  educational  information,  emerging  technological  and  business  trends 
should  be  integrated  into  the  core  curriculum  preparing  counselors. /The  creation  of 
counselor  subspecialties  for  direct  employment  in  industrial  and  technological  set- 
tings should  be  encouraged  legislatively.  Counselors  should  be  trained  to  understand 
emerging  technology,  equipment  and  talent/skills  necessary  so,  they  may  .counsel, 
inform,  and  advise  people  for  a  high  technology  society.  Experiences  with  computer 

,  assisted  guidance,  occupational  information*  and  retrieval  systeins  and  use  of  new 
i^iethods  of  assessment  and  evaluation  are  essential  to  such  tr£uning. 

*  In  addition,  counselor  training  should  have  a  strong  component  which  focuses  on 
skills  in  networking;  in  coordination  of  diverse  groups;  in  consultative  techniques 
for" working  with  teachers,  parents,  administrators;  and  on  skills  and  techniques  for 
utilization  of  community  resources. 

^3.  LABOR  mTORMATION  AND  PROJECnONS 

Current  and  appropriate  labor  information  must  be  compiled  by  industry  and  gov- 
ernment and  supplied  to  coimj^lprs.  Such  information  is  vital  in  assisting  students 
in  career  chbice  to  assure  them  finding  a  place  in^the  work  force.  The  capabilities  of 
high  technology  must, be  tapped  to  provide  such  information  accurately  and  effi- 
ciently. Resources  must  be  so  that  they  can/have  access  to  such  equipment.  Re- 
sources must  £dl  be  made  available  so  that  counselors  and  school  personnel  become 
literate  about  th^  capabilities  of  such  equipment  and  trained  in  their  use. 

4.  RESEARCH  ^LND  EVALUATION  . 

The  legislation  should  further  and  encourage  through  grants,  fellowships  and  spe- 
cial programs,  research  on  new  techniques,  practices  and  programs,  which  increase 
the  counseloxrs  knowledge  and  skills  m  unlocking  the  potential  of  all  youth  and 
adults.  Our  citizens  must  attain  maximum  personal  and  career  fulfillment  if  this 
nation  is  to  achieve  its  employment  policy  goals  and  insure  national  security. 
'  More  researdh  is  needed  on  effective  data  gathering,  assessment,  goalisetting  and 
information 'dissemination  techniques.  Research  is  also  needed  on  early  intervention 
counselii^  strat^es  with  children  as  these  concern  educator  preparation  and  in- 
serviceieducation  need  to  be  initiated  which  emphasize  nontraditional  programs,  in- 
ternships, practica  and  placenients. 
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Evaluation  devices,  both  periodic  and  long  range,  need  to  be  tested  to  determine 
the  efficacy  of  any  modiilcationa  in  training,  re-training  and  practice  as  such  conT 
cem  improved  counselor  performance  in  aphieving  national  priorities, 

The  above  four  recommendations  constitute  the  American  Personnel  and  Guid-  \ 
ance  Association's  recommendations  as  to  how  H.R.  30 "might  be  expanded  and  im- 
proved to  include  a  tx>uns?ling  component  which  does  not  now  exist  in  thia  legisla- 
tion but  is  vitally  needed  for  the  success  of  this  nation's  effort  to  better  prepare 
youth  and  adults  for  living  in  technological  society.  - 
,  Mr.  Chairman,  members  of  ihe  Committee,  I  wish  to  thank  you  for  giving  me  the 
opportunity  to  speak«and  to  submit  testimony  on  behalf  of  the  American  Personnel 
and  Guidance  Association.  1  stand  ready  to  answer  any  questions  which  you  might  - 
have  about  this  testimony.  * 

,  Mr.  KoGOVSEK.  Ms.  Dorothy  Blake»  president,  American  Associ- 
ation of  School  Librarians. 
Please  proceed. 

STATEMENT  OF  DOROTHY  W.  BLAKE,  PRESIDENT,  AMERICAN  AS- 
SOCIATION  OF  SCHOOL  LIBRARIANS  AND  COORDINATOR  OF 
PLANNING  FOR  MEDIA  RESOURCES  &  UTILIZATION,  ATLANTA 
PUBLIC  SCHOOLS 

Ms.  Blake.  Thank  you,  Mr.  Chairman  and  members  of  the  sub- 
committee. 

My  name  is  Dorothy  W.  Blake.  I  am  coordinator  of  planning  for 
^edia  Resources  and  Utilization  for  the  Atlanta  Public  Schools. 
Needless  to  say,  I  come  from  a  large  urban  school  system.  Howev- 
er, many  of  our  problems  are  just  the  same  as  they  are  in  small 
public  school  systems. 

I  am  president  of  the  American  Association  of  School  Librarians, 
a  m^or  division^  of  the  American  Library  Association.  I  appreciate 
this  opportunity  to  testify  in  support  of  H.R.  30,  the  Emergency 
Mathematics  and  Science  Education  Act  on  behalf  of  the  American 
Library  Association,  a  nonprofit  educational  association  of  almost 
40,000  librarians,  school  library  media  specialists,  library  trustees, 
and  public-spirited  citi^is  dedicated  to  the  development  of  library 
and  information  8ervi<^fer  all  the  American  people. 

I  would  like  to  add  an  aside,  that  I  speak  from  the  6?xperience  of 
a  mother,  a  grandmother,  the  wife  of  a  school  principal,  the  wife  of 
a  former  science  teacher,  and  after  three  decades  in  'the  school 
business  I  consider  everybody  who  works  as  a  part  of  the  instruc- 
tional team  those  who  have  answered  a  very  high  cedling.  And  with 
that  background,  I  would  like  to  procecid. 

At  the  midwinter  meeting  in  San  Antonio,  the  American  Library 
'^Association  Council  passed  a  resolution,  which  is  attached  to  my 
testimony,  encouraging  Congress  to  give  particular  attention  to  the 
critical  role  that  library  and  information  services  play  in  the  im- 
provement of  mathematics  and  science  education  at  every  level  in 
considering  H.R.  30.  ALA  and  AASL  support  the  bill  as  a  flexible 
vehicle  for  responding  to.congressional  concern  about  mathematics, 
science,  and  technological  education.  We  have  some  suggestions 
that  we  think  will  improve  the  bill's  response  to  the  explosive  de- 
velopments in  electronic  information  technologies  noted  by  th§ 
Office  of  Technology  Assessment  in  its  September  1982  report  enti- 
tled "Informational  Technology  emd  its  Impact  on  American  Educa- 
tion." 
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We^igree  with  the  emphasis  in  the  OTA  report  onvtHe  impor- 
tance of  information  technologies,  their  growing,  ufie  throdghoiit  so- 
'ciety,  their  significant  promise  of  a  mechanism  for  responding  to 
the  educatipn  arid  training  needs  of  society  and  their  growing  im- 
portance to  education  and  to  our  economy. 

The  important  information  revolution^  according  to  OTA,  is  cre- 
ating new  stresses  on  many  societal  institutions,  particularly  those 
such  as  public  schools  and  librciries,  that  traditionally  have  borne 
the  mtgor  responsibility  for  providing  education  and  other  public 
infohriation  services.  ■  -  - 

Improvement  of -scientific  and  technological  education  cannot 
take  place  ydthout  supportive  library  resources  that  are  up  to  date, 
both  in  form  and  content.  Not  only  must  library  resources  be  cur- 
rent with  the  latest  developments  £uid  advcinces,  but  they  must  be 
available  in  the  most  ^useful  £uid  appropriate  techjaological  format 

That  ties  in  very  welfwith  the  comments  made  by  Mr.  Bowen^ 

Elementary  and  secondary  school  students  as  wdl  as  their  teach- 
ers must  learn  to  use  newer  technologies^  such    microcomputers  ^ 
and/or  computer  terminals,  not  only  to  solve  matiiematics  and  sci- 
ence problems^  but  also  to  gain  access  to  information  needed  for 
their  education  and  for  their  work  and  Tor  daily  Uying. 

Much  needed  informaition,  whether  by  access  to  the  literature  of 
the  specific  subject  field,  or  in  community  information  resource 
files,  will  increasingly  and  often  exclusively  "Sbe  available  on  line 
rather  than  in  traditional  printed  form.  ^ 
\  School  librarians  and  media  specialists  need  training  to  evaluate 
and  select  new  resources  and  equipment  for.  schools  and  libraries, 
and  in  training  to  assist  students  and  teachers  in  the  use  of  such 
resources.  Computers  are  needed  in  the  library  as  well  as  in  the 
classrqpm.  Just  as  the  library  or  learning  resources  center  is  cen- 
tral location  for  materials  in  both  print  and  nonprint  format,  it  is 
the  logical  location  for  computer  softwfire  and  selected  accompany- 
ing hardware  as  well  as  access  to  onBne  data  bases.     5^  . 

As  a  part  of  my  testimony,  I  would  like  to  add  a  bnef  survey  of 
one  page  that  will  give  you  an  overview  of  the  number  of  micro- 
computers available  in  our  schools. 

Mr.  KoGOvsEK.  Without  objection,  that  will  be  made  party  of  the 
record.  . 

[The  information  referred  to^ollows:]  ^ 
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'  •      '  Sludent  l/ir  of    Aboul  orteihalf  of  ihe  naiion*s  schocil  districts  provide  students 
Compulen  in  ^hoot    with  access  to  at  least  one  microcomputer  or  «»jnP"^"  tern^ 
'  nal.  according  to  a  recent  survey  of  school  districts  conducted 

by  the  National  Center  for  Education  Statistics  (NQES).  U.S.  Department  of  Education. 
'  The  newlv  available  low-cost  mirocomputers.  soiheUmes  called  personal  computere.  have 
created  renewed  interest  in  student  use  of  computers  in  schooU.  Beporledly,  school  districts 
are  providing  students  with  access  to  these  computers  for  a  variety  of  learning  and  instruc- 
tional purposes.  However,  no  national  information  6n  the  extent  or  nature  of  interacth/e  use 
of  computers  bv  students  has  bqen  available  to  assist  planners  among  concerned  pu^  educa- 
tion auihoritiei  and  among  interested  segments  of  the  private  sector.-The  NCES  survey  was 
intended  to  help  fill  this  gap  in  planning  information-         .     \,      ,    ^     »i  ««i 

School  districts  make  available  almost  52,000  computers  to  students  for  educational  pur- 
noses.  This  estimated  total  represents  a  mix  of  microcomputers  and  the  more  traditional  tcr- 
minals  connected  to  a  central  processor.  T  In  the  short  time  the>-  have  been  available  for  pur- 
chase,  m  icro<?omputers  have  come  to  outnumber  terminals,  proportionately  ^jL^f 

IHore  than  twice  iis  many  districts  provide  microcomjfuters  as  terminals  (Tab  e  1).  Ihese 
districts  put  three-fourths  of  their  available  microcomputers,  and  a  slightly  smaller  propor- 
tionoftheirterminals,touseatthesecondao'-»hoollevel.  .     ,  .      .  i    ,  ^ 

Approximatelv  one  of  ev«o'  four  public  schools  (about  22.000)  currently  has  at  least  one 
micrwomputer  or  computer  terminal  for  instructional  use  by  students.  These  schoob  repre- 
sent one-half  of  all  secondary  schooU.  14  percent  of  all  (flementary  schools,  and  19  percent  ot 
all  Vther  types  of  schools,  such  as  vocational,  special  education,  ant!  combined  elementary 
ancfsecondarv schools.  -    i      ,  i.„„j.„_ 

The  most  f  requentlv  reported  educational  use  is  to  provide  students  with  an  understanding 
of  compi/ter  concepts^computer  literacy).  Other  major  u«s  are  to  im 
in  selerted  subject  areas  and  to  challenge  high  achievers.  Less  than  ha  f  of  the  districts  with 
computers  use  theri«  for  remedial  and  pompensator)'  education.  Most  districts  rely  upon  their 
computersformore  than  one  of  these  educational  purposes.  ^  .^.^ 
Computer  availability  within  districts  generally  is  limited  both  in  number  of  computers 
and  location  of  computers  (Table  2).  Students  in  about  three-fourths  of  the  districts  withmi- 
crocompujers,  and  in  similar  proportion  of  those  with  terminals,  have  fewer  than  five  com- 
puters  available  for  their  use.  In  the  majority  of  districts  having  computers,  only  one  elemen- 
.  tar\'schooland/oronesecondar>  schoolhascomputeraccess.  ,  .  .  ^  j  » 

About  18  percent  of  the  districts  that  provide  no  current  access  plan  *n'^'a*5^"^SL^ 
of  computerswithin  three  years,  \1ostof  these  districts  are  small--fe^^^^ 
PotentiV  growth  in  usage  could  be  greater,  however,  since  many  districts  reported  that^thcy 

were  uncertain  about  future  plans.    ■  ■  .   ./^ 

All  dislricts  in  ihe sur%e>'  rfeported ori  operalion J  and  pl»nn'nK ^  'ln*° 
Ihe  inilialipn  or  expansion  of  lhe4nleractive  use  of  compters.  More  han  ^0  pewm  idenll- . 
fied  each  of  two  stich  needs:  leather  Iraining  and  a  greater  range  "f.'nstructiona^  computer  ^ 
programs.  Aboul  one-third  of  the  districts  felt  that     ^'a"**'"  P'»""'"8  "^'^f/l'f  "^^^^^^ 
outer  program  and  technical  assistance  in  surtiort  of  the  program  were  needed.  Additionally., 
almost one-thirdspecifiedfiSancialassistanceasan "other  need.  ;«.„„FHiirn 
The  sur%ey  was^uested  bv  the  U.S.  DeparOnent  of  Education  s  Tank  Force  on  Educa- 
tioHal-T^olo^-.  iTwasconducted  by  NCES"  contractor,  W«lat  a  research  fjrm.n  Rock- 
ville  VSflti^ing  NCES-  Fast  Response  Surrey  S>-stem  (FRSS)    n       October  im 
questionnairesweresent  to  ajiational  sample  of 579  districts,  representmgthe  15.834  districts 
,  in  the  nation.  A  respopse  rate  of  97  percent  was  achieved.  ■ 

-      'School  dWricti  u-t  rc  r«i..«ted  to  report  only  interactive  use  of  computed,  use  tH.t  results  in  Immedl. 

kexCrd,  logic  and  internal  memor>-.  some  means  of  secoridar>-  storage  for  programs,  and  costing  up  to 
|5*,000each.  ' 
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TABLE  1  . 

fviuc  ScMooi.  Durmicn  Ftevu^Nc  SrvDCNTi  Aocni  to  at  Least  OrijR  CoMivmi  ron  Educational 
>^     '       /Pimfosoi.UNiTiDSTAm.  1880 


/rype  of  School,  liy  Grade  Uvd 

Cocnl>inrd 


microcomputer  or " 
-  ono  terminal 

AtleastfinM 
microcomputer  or 
onetermliud^ 

At  lean  one 
'  microcomputer 

At  least  one  terminal 

At  least  one" 
microcomputer  - 
and  one  terminal 


Total  (at 
-Least  One 
Lcvtlb 


Elementary 
Lcvd 


Secondary 
Lev«l 

(3)  . 


Elem/Sec 
Schooband 
Special  Scboob  . 
(4)    '  , 


Mora  than 
OneLevd 
(5) 


7.606 

2.106 

6.616' 

678  . 

1.884 

(in  percent*  oi  column'J) 

7.606 

20 

87 

6.631 
2.^3  • 

20 

.21 

84  . 
99 

0  " 

22 

25  ' 

1.898 

*  17 

;  95 

-3 

NOnrEt  ColunulrapraenbtheuiKiuplkratednuriUiefofdktilctsprovi^ 

/:  districts  roaie  coinputen  av^Olable  al  mora  than  one  type  of  i^tool,  the  percents  in  columiu  2-4  include 
duplicated  oouoK  of  districts.  Tlw  difference  between  the  total '  duplicated  coimts  (coiumni  2-^)  and  the 
*    undupllcated  count  (6oluinn  1)  rapitsentsthepctoentof  ditfrictsprayiklingcpmputer  accoisat  mora  than  one 
levd  (coluipn  9).  *  ■ 

'      *  '      L  ■■    ■  TABLE2 


AvAiLABiUTV  or  Coftm/nns  WITHIN  DmaiCTf :  UNrreo  Statu.  Fall  1980 

D.  By  N<^^o{^choob  with  Access,  per  District 

Districu  Providing  Accen 

At  At 
Elementary  Secondary 
Schools  Schools 


.A.  By  No.  of  Computers  per  I>istrict 

flNumberof  '  Districts  Providing  Acccn  Numbcrol 

Available  Schoob 

Compute  To  Micro-         To  w^th  Access 

per  District  Comptitcrs    Tetmlnab  per  District 

Atleas^one  6^631        2^973  Atleastone 


At  least  one  ^ 

One 

2-4 

5-10 
•^11-20 

More  than  20 


To  Micro-  To 

Comptitcrs  Termlnab 

6;631  2^973 
(in  percent^) 

100  100 

40  35 

37  37, 

13  .  \kI 
.'  6 
3 


At  least  one 
One 
2-4 
5-10 
11-20 

More  than  20 


2.196^  6.616 
(tit  percaits) 

100  100 

56  68 

24  25 

13  6 

4  • 
3 


*Fewer  than  1  percent. 

NOTE:  Percents  may  not  sum  to  100  because  of  rounding:      »  "  , 

To  obtain  additional  copies  of  this  preliminary  report,  information  about  the  survey  or 
FRSS.  or  be  placed  on  the  mailing  list  to  receive  the  forthcoming  final  report,  contact  the 
FRSS  Projedt- Officer.  Jeanette  Goor,  National  Center  for  Education  Statistics.  Room  620. 
Presidential  Building.  6525  Belcrest  Rd..  HyattsviUe.  MD20782. 


Scft^andPubUe 
lUbnaeie^  Cooperate  (n  a 
Grant  to  Frocide 
Computet'AatUttd 
Itutruction 


The  San  Bernardino  Unified  School  District  and  the  San 
Bernardino  Public  Library  have  received  federal  funds  for  a 
Joint  venture  providing  computer-assisted  instruction  for  Icical  ' 
students.  Beginning  June  1,  1982.  the  one-year  project  Mrill 
make  minicomputers  available  fre^  of  charge  in  three  loical 
public  libraries.  The  primary  purpose  of  the  program  W  to 
assist  students  to  practice  their  competencies  in  math  and  language  skills  inpreparatnm  for 
undergoing  proficiency  tests. 

|0p  '  f  Sc}MlLibrqry  Media  Quarterly 
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Ma.  Blakk.  Thank  you.  ,  •      ,  •  < 

Therefore,  we  recommend  part  A,  elementary  and  secondary  as- 
sistance section  604,  use  of  funds  by  local  eduaational  agencies,  be - 
amended  to  include  inservice  trainmg  for  school  librarians  and 
media  specialists  as  part  of  the  instructional  tool.  .  ' 

We  rewinfnend  that  the  committee's  report,  on  the  bUl  indifcate  .. 
that  under^ion  604(aX3X4)  may  be  used  to  acqiure  uiBtructional 
materials  andequipment.  Such  materials  are  p^icularly  suscepti- 
ble to  rapid  obsoleicence.  Spelling  out  such  eligible  upfes  wiU  make 
clear  the  bill's  suiport  for  mformational  technologies  m  the  un- 
provement  of  matlTaid  science  education.  'K  .  '  , 

We  also  recommeml  th^t  H.R.  30  be  amended  m  part  A  to  make , 
clear  S  funds  ?hould  supplement  and  not  sujpplant  local  and 
St&te  efforts       / '     *         /  , 

In  addition,  Icjcal  educational  agencies  should  be  reqmred  to 
maLl^n  effort  in  order  to  be  6ligible/or  Part/  fonds.  Without 
such  assurance^,  there  .is  very  real  danger  that  Federal  funds 
would  simply  be  substituted  for  funds  that  would  otherwise  have 
been  expended  by  St&te  and  local  levels.  ... 

My  t^timony  ^  includes  the  American  Library  Association 
comments  arid  ;t^^^^^<Jations'  on  the  use  of  community  re- 
SurS  such  as  lib^^^&ction  .604(aX5)  of  part  A  and  postsec-  X 
■  dndsry  assistd^^s  in  part  B.  .  ; '  _    *     ,  ;i>v 

In  deferenceito  the  time  of  this  committee,  this  is  just  m  the.tes- 

timony.^^^  to  thank  Congressman  Perkins,  the  cosponsors  o£  the 
bill,  the  entire  staff,  for  the -development  of  a  reasonable  and  work- 
able approach  td  the  crisis  in  mathematics  and  science  education. 
We  urge  once  more  that  you  give  particular  attention  to  the  cnti- 
cal  role  that  Ubrarian  information  services  play  m  the  improve-  , 
ment  of  mathematics  and  science  education  at  every  level.  The  full 
extent  of  the  resolution  is  attached,  together  with  suggested  wordr^ 
ing  for  amendments.  -  .        .  ^^fu-o 

Thank  you  again  for  this  opportUmty  to  testify  m  support  ot  tiM. 

30 

Mr.  KoGOVsEK.  Thank  you,  Ms.  Blake,  for  your  testimony.  ; 
[Prepared  statement  df  Helen  Blake  follows:]  i 


-J' 


s  . 
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Pripaiucd  StATRMKifr  or  DoRoniY  M.  Blakk  " 


ily  natne  ,1i  Dorothy  M:  Blake,  A  am  CoiWilnator  of  Planninq  for  Media 
Resources  and  Utllliatlon  for  the  Atlaota J^bllc  Schools.    I  am  President  of  the 
American  Association  of  School  L1brAr1ahl»'j!ar< major  division  of  the  Anerlcan  library 
Association,    I  appreciate  the  opportunity  to  testify  In  support  of  HR  30,  the 
Emergency  Mathematics  and  Science IducKtloiLAct,  on  behalf  of  the  American  Library 
, Association,  a  nonprofit  educational  orrianj^atlon  of  almost  40«00(K11brar1ans, 
school  11|)rary  media  special  1sts,)  tibraror  trustees  and  public-spirited  citizens 
dedicated  to  the^development  of' library  ilnd  Information  service  for  all  the  American 
people...  -  ^  '^^'ik  'h'  ' 

♦     At  l^oJidHlnter  I1eet1nq#1n  Sai^^Antonlo,.  the  ALA  Council  passed  a  resolution  ' 
which  Is  attached  to  my  test1mot\y,'ehcourag1ngi^  Congress  to  "qlve  particular 
attention  to  the  critical  role  that  library  and  Information  services  play  In  the 
Improvement  of  mathematics  and  science  education  at  every,  level,"  In  considering 

30.   ALA  and  AASL  support  the  bill  as  a  flexible- vehicle  for  responding  to 
congressional  concern  about  mathematics,  science,  and  technological  education,  lie 
have  some  suggestions  to  Improve  the  bill's  response  to  the  "explosive  developments 
In  electronic  Information  technologies"  noted  by  the  Office  of  Technology  Assessment 
In  Its  September  1982  report,  "Informational  Technology  and  Its  Impact  on  . 
American  Education"  (GPO  stock  no.  052-003-00808-2). 

Part  A  *  Elementary  and  Secondatry  Assistance.   IJe  agree  with  the  emphasis  In 
the  OTA  report  on  the  Importance  of  information  technologies  —  their  growing  use 
throughout  society,  their  significant  promise  as  a  mechanism  for  responding  to 
the  education  and  training  needs  of  society,  and  their  growing  Importance  to  the 
dconomy«   The  Information  revolution,  according  to  OTA,  Is  "creating  new  stresses 
on  many  societal  Institutions,  particularly  those  such  as  public  schools  and 
libraries  that  traditionally  have  borne  the  major  responsibility  for' providing 
education  and  other  public  Information  services." 

Improvement  of  scientific  and  technological  education  cannot  take  place 
without  supportive  library  resources  that  are  up-to-date  both  In  form  and  content, 
riot  only  must  library  resources  be  current  with  the  latest  developments  and 
advances,  but  they  must  be  available  In  the  most  useful  and  appropriate  techno- 
logical format,  •  , 
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'(Elementary  and  secondary  school  students  as  well  as  their  teachers  pust  learn 
to  use  ne\vcr  technologies,  such  as  microcomputers  and/or  connuter  terminals  not  Only 
to  solve  mathematics  and.sc*ence  problcas,  but  .to  gain  access  to  infornation  needed. 


for  their  education,  and  later  for  their  work  and  for  daily   i.vinn.    -luch  needed 
Information,  whether  by  access  ta  the  literature  of  a  specific  subject  f  eld^or 
in  cwTinu^ty  information  resource  files,  will  increasimly  and  often  exclus  vely 
be  available  online  rather  than  in  printed  form.    School  librarians  and  r;«d1a 
specialists  neia  training  to  cvaluatb  and  select  such  resource?  and  equipment  for 
schools  and  l^raries.  and  training  to  assist^students_and^teachers  ^IJ  the^jjse 
such 
Ju 


Therefore,  we  reconwend  that  Part  A.  Elementary  and  Secondar.)^  Assistance. 
Section  604.  Use  of  Funds  by  Local  Educational  Anencies,  be  anertded  to  include  . 
inservice  traininO  for  school  librarians  and  media  specialists,  as  part  J'^^the  in- 
stiFutional  team.    Ue  recommend  that  the  Comnittee's  report  on  the  bill  ind  cate 
th^t  under  Section  604  (A)(3)(4).  funds  may  be  ""^  to  acquire, instructional 
materials  and  equWnt.   Such  materials  are  part  cularly  ?""eptible  to  rapid 
obsolescence.   Spelling  out  such  eligible  uses  will  make  clear  theMU  s  support 
for  informational  technolonies  in  the  improvement  of  mathematics  and  science 
education.  .  • 

lio  also  recommend  that  HR  30  b6  amended  in  Part  A  to  make  clear  that  funds 
should  supplement  and  not  supplant  local  and  state  efforts.    In  addition,  local/ 
educational  agencies  should  be  required  to  maintain  effort  in  order  to  ^fs-^ 
eligible  for  Part  A  funds.    Without  such  assurances,  there  is  a  very  J^nger 
that  the  federal  funds  i^uld  simply  be  substituted  for  funds  tha.t  would  otherwise 
have  been  expended  at  the  local  or.state  levels. 

My  testimony  also  includes  American  Library  Association  coijnents  and 
recomrwndations  on  the  use  of  cormunity  resources  such  as  libraries  (Sec- 
tion  604(a)(5)  of  Part  A)  and  on  postsecondary. assistance  (Part  B). 

Part  A.   Section  6Q4faK5)  ••  Use  of  Community  J^esources  Such  as  Libraries. 
Under' elementary  and  secondary  assistance^rrPart  A  we  are.  very  Pleased  to  see  in 
Section  604(a)(5)  under  eligible  uses  of  funds  by  local  educat  onal  agencies  a 
recognition  of  the  importance  of  community  resources  such  as  libraries.  U 
recQiinend  that  in  the  Coimittee's  report  on  MR  30  a  few  illustrative  examples  of 
such  use  of  community  'resources  be  included. 


or 

communi 

^^the  schools!'^"cooperat^  opportunity  for  advanced 

students  and  gifted  classes  to  visit  the  library,  learn  the  use  of  the  computer, 
and  search  the  litera'ture  6f  various  scientific  fields  for  special  assignments, 
with  federal  funds  subsidizing  connect. time  and  staff  assistance.  Cooperation 
could  progress  to  the  development  of  computer  programs  for  instruction  In  the 
use  of  libraries,  and  to  online  "pathfinders"  to  suggested  resources  for  an 
assigned  topic  in  a  high  school  science  class.  ' 
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In  soTKJ  Viall  cOfiTHjnities;  porhans  ho  ones 'library  —  neither  the  school 
librAry,  the  public  library  nor  the  conmunity  colloqc  library      coulJ  affori 
co*TJpu^eri2cd  databases ,  but  throuqh  cooperation  apd  modest  fedora^  Assistance  all 
local  students  and  residents  could  have  access  tq  search  torminols  in  one  location. 
Schools  which  did  have  Microcomputers  could  loan  then  to  public  libraries  in  the 
sur^imer'  so  that  students  could  continue  their  nrortress.    Federal  funds  ninht  pro- 
vide for  connect  tine,  maintenanca,  or  teac>uir-tauT)ht  courses  in  computer  use. 

if  the  nicrocomputers  in  school,  public  and  academic  libraries  v/cre  Inter- 
connected, additional  possibilities  could  be  explored.    Cooperatively,  librarians 
iiiiqht  identify  and  coordinate  an  online  cotalon  of  audiovisual  resources  in  the  A 
conmuPity,  not  just  in  schools  and  libraries,- but  also  in  business,  industry,  and 
»  ornanizations.    Similarly  an  online  listim  of  resources  and  equipnent  In  science 
and  technoloqy  available  to  faculty  and  .students  for  soecial  projects  ninht  be 
identified.    An  electronic  mailbox  for  science  students  and  their'nentors  in 
business  and  industry  could  be  set  un,  aswelTas  an  electronic  bulletin  board 
for  science  education  activities  in  the  connunity. 

Databases  in  the  public  domain  could  be,  identified  with  an  eye  to  their 
instructional^pplication  in  the  schools.    For  instance,  nany  public  libraries  have 
developed  cbiifiunity  inforr.iation  and  referral  databases  with  inforination  on  oovern- 
ment  and  social  services,  ornanizations,  etc.    Althouqh  the  protocols  for  searchino 
each  computerized  database  are  different,  the  principles  are  similar.    Such  com- 
munity databases,  if  accessible  in  the  schools,  could  bo  used  to  teach  the 
principles  of  online  searching  v/ithout  the  fees  associated  with  commercial 
databases. 

Another  example^  of  productive  use  of  community  resources  is  now  in  the  planninn 
staqes  in  Fridley,  Minnesota.    The  Anoka  County  Public  Library  S.Vstem  operates  one 
of  the  local  cable  television  channels.    Each  member  of  the  local  pronrannino 
committee, ^pnposed  of  representatives  fromlthe  public  library,  the  city  qovern- 
ment,  the  local  cable  conpany,  and  the  other  local  public  access  channel,  plans  to 
take  a  group  of  high  school  students  and  work  with  them  on  a  cable  TV  nroqram.  The 
students  would  learn  the  electronics  of  cable  television,  as  well  as  a  qreat  deal 
of  other  technological  information  throuoh  reseairching,  writing,  directim  and 
producing]  their  programs. 

Because  of  the  tight  budgets  under  which  alfcost  all  libraries  are  currently 
operating,  cooperative  projects  such  as  these  will  develop  slowly  If  at  all.  Yet 
it  would  take  only  wodest  aid  for  adininistrative  (support  and  telecommunications 
costs  to  make  much  more  effective  use  of  the . informational  resources  which  already 
exist  in  most  comnunlties  and  which  can  be  used  to  support  scientific  and  techno- 
logical education; 

Part  D  -  Postsecondary  Assistance.    It  is  not  possible  to  improve  postsecondary 
education  In  mathematics,  science,  and  technological  subjects,  without  up-to-date 
infomation  resources  and  trained  library  and  information  professionals.    This  is 
particularly  true  because  of.the  continuinn  information  revolution  in  scientific 
Xnd  technological  literature.    There  has  been  an  explosion  in  the  number. of 
scholarly  journal  articles  In  the  sciences.    The  number  of  references  is  so  larqo 
and  the  need  to  keep  up  with  recent  developments  so  intense  that  the  only  feasible 
way  to  gain  access  to  the  journal  literature  of  many  specialized  fields  is  through 
computerized  databases.    Through  online  searching,  oflly  those  biblionraphic 
citations  which  are  pertinent  can  be  brought  up  on  a  screen  or  Printed  out,  some- 
times with  summaries  or  abstracts  of  the  articles.' 

■  ■  .'■  ■/     -  ' 
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*  llovwvPr,  the  latest  dovelopnionti  In  conputerlzed  databases  arc  nonblbl ioiraphlc 
databases.    That  Is,  thoy  do  not  provide  citations  to  othor  literature,  but  the 
actual  scientific  data  or  Information  needed  for  roferenco,  research  and  devolon- 
ncnt,  or  student  problem  solvlnn.    Chemical  Abstracts  Service  In  Coiunbus,  Ohio.  ^ 
Vihlch  has  for  many  years  produced  Indexes,  abstpct;s  and  databases  to  chemical 
literature,  now  offers  CAS  Online  which  will  evJ^ntually  bu  a  series  of  non- 
blbllonraphlc  databases.    The  first  CAS  Online  offerlna  1$  a  registry  of  alriost 
six  million  chemical  coripounds,  which  Is  accesslUle  by  registry  number,  full  comnound 
name,  synonym;  the  elements  In  the  compoun4,  and  how  they  are  strgctured  or  the 
molecular  fomuU.    CAS  Online  costs  $35  per  hour  plus  a  $10  telecommoni  cat  Ions 
charge;  there  may  be  othor  charges  dependlnq'upon  the  results  desired. 

Another  nonblblloqraphlc  database  In  chemistry ^|ia$  been  develooed  by  a  • 
professor  at  Carnegle-llenon  University  In  PlttsburqN.    ClU  allows  Us  archive  OT  • 
quantum  chemistry,  which  provides  data  on  different  properties  of  chemicals,  to.be 
accessed  by  other  chemistry  departments  at  universities  across  the  country.   A  ^ 
major  scientific  publisher,  John  Ulley  &  Sons  In  Mew  Ybrk  City,  has  just  announced 
their  1932  registry  of  mass  spectral  data,  providing  access  to  73,000  spectra -pf 
62*000  different  compounds.    This  database  is  ava11able\on11ne,  or  by  purchasing 
the  computer  tape  for  $4,000  from  Wiley  and  loading  It  Ihto  a  local  computer  or. 
spectrometer. 


These  are  a  few  examples  of  the  Ainds  of  data  and  Inftjrmatlon  that  are  .lust  as 
necessary  to  science  education  and  s/lentlfic  research  In  Universities  as 
state-of-the-art  lab  equipment.    Asia  natter  of  fact,  the  ^ademlc,  laboratory  of 
the  future-may  Include  a  few  termlnils  for  database  searching,  or  students  inay 
connect  their  own  microcomputers  tolonllne  databases.    Th  s  \^u1d  require  that  both 
faculty  and  students  receive  tra1n1n\  from  science  11brar1ans\1n  the  choices  ana 
protocols  of  retrieving  Information  ^^a  electronic  means.  \ 

••    However,  there  Is  as  great  a  shortage  of  1 1brarlans  ^rf1th  science  or  computer  ■ 
backnrounds  as  there  Is  of  science  teachers.    It  Is  the  area  of  \11brar1ansh1p 
where  recruitment  Is  most  difficult,  and  for  much  the  same  reason  -  salaries  are 
higher  In  the  private  sector  than  In  teaching  or  llbrar  anship     The  OTA  ''eport 
cited'earller  notes  the  shortage  of xinformatlon  professionals  trained  In  the  newer 
technologies. 

One  realistic  approach  would  be  to  train  library  and  Information  professionals 
with  the  requisite  communication  skills  and  an  open  approach  to  scion ce  to  work 
with  scientists.    For  this  rcason,  ALA  reconmends  that  support  for  summer  Inst  tutes 
under  Section  6^3  be  amended  to  Include  Institutes  and  workshops  for  ^clence  11- 
brar1*is.         .    _  - 

ALA  also  reconmends  that  Section  625,  upgrading  laboratory  e<lu^Pf;ent  and 
facilities,  be  expanded  to  Include  Improving  the  provision  o^^^lentlflc  Informa- 
tion and  library  resources  to  science  faculty  and  students.    He  support  Section  6Z0, 
strengthening  educational  research  and  development,  and  suggest  that  the  Committee  s 
report  on  HR  30  makeVclear  that  research  In  science  Information  for  educational 
purposes  may  be  eligible.    The  field  Is -ripe  for  experimentation  and  model  projects. 
Including  development  of  software  packages  to  simplify  computerized  database 
searching. 
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'fe  aUo  point  out  that  Part  C  authorlios  not  rnoro  than       n1U1o»^  for  ^ost- 
leconvlary  astlstanco  undar  Prtrt  u   hovvvttr,  onlv  tm  of  tho  flvB  »(?ctlon4  of  . 
Part  b  havo  specific  authorirations,  and  iUoUi  total  *.uO  nillion  ($10  nillion  for 
Section  6c'l  for  rwicarcli  and  jlavolo'j)»:ufnt,  and  ^OCTpiillion  ^or  Section  fi25  for  InU 
oquipi.wnt),    !to  recou«M5nd  that  each  soctinn  in  }>Art  I'  havo  a  srxjcifiC  author!/^- 


r.wth  anJ  science  instruction  throunh  block  rjrantj  to  the  states. I'hilo  block 
nrants  have  usually  boon  a  means  to  cut  support  rather  than  to  nrovido  now 
•funding,  it  is  at  loast  rcassurinn  that  tho  Administration  recoqhl^es  federal 
assistance  is  required  to  moot  this  educational  crisis. 

He  compliment  Hep.  Perkins,  the  cospjnsors  of  tho  bill  and  tho  staff,  for  the 
developncnt  of  a  reasonable  and  workable  approach  to  the  crisis  in  mathematics  and 
science  education.    Uc  urqe  once  more  that  you  '*nivo  particular  attention  to  the 
critical  role  that  library  and  Information  services  play  in  the  improvement  of  ■ 
tiiathcinatics  and  science  education  at  every  level,"  in  the  words  of  the  ALA  resolu- 
tion.   The  full  text  of  tho  resolution  is  attached,  toqother  with  suqqosted  wordinn 
for  the  aniondments  ALA  rocorrminds. 

Thank  you'.for  this l)pportunity  to  testify^in  suoport  of  HR  10. 
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^RBoiurioii  on  TiitMntmuncy  iiArmttATics 
Ai^^ciiHCt:  iwiCATiON  act  ' 


ififlHfAS/   «ep.  Carl  rorkliirj/ Chairman  of  tlm  Hc)uie  fduiatlon  And  lnt>or  ' 
CoiunUti?e,  has,  with  nminjroui  co$pfiniors.  IntrnductMl  till  10,  lh« 
rmor«j«ncy  (latheinatfct  and  Sclencfl  rduc*tlo»)  Act;  and 

IIHCKCAS.     im  30  rucognlici  that  library  arvd  Infortftatton  icrv1c«i  aVa  an 

ciSuntUI  cwponant  In  tho  Improvcinont  of  ©Uiiwjntary,  Kcomlary, 
and  poststtcondary  oducaLlon  In  math»!mat1c»  and  »c1onco;  and 

IIHEREAS.     MR  30  further  afford*  opportunity  for  cooperation  involvlna  public 
llbrarlos  and  related  Institutions;  now,  therefore,  to  It 

RESOLVED,    that  the  Aftiorlcan  Library  Association  encourage  that  approprlato 
coni:iUt«c$  of  Comiro**  In  their  consideration  of  )Ul  30  qWo 
,  •  particular  attention  to  tho  critical  role  that  library  and 

information  icrvlces  play  in  tho  Improvement  of  mathomatlci  artd 
science  education  at  every  level. 


Adopted  by  the  Council  of  the 
Ajncr lean  Library  Association 
San  Antonio,  Tex'as 
January  12,  1983 
(Council  Document  111.2) 
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Part  A.  r  tinM^ntar/  «nJ  'U^^oiuUry  A-nUtAnm 

5MM.tlo«  ^'0^1(A)(n(A)  fniurvlcu  teacltor  triil»ln<j  fof  ri;(  er  1 1  f  Icit  Ion  in 
ftvtth«».itk«  dmi  »c1s?ncu,  for  rwitj»uttjr  C(Mnp«l**ncy,  rtml  fur  upMriiiKnq  ntul 
mo(U?rnlifm|  nKithmatkl  aniJ  ycUj^v  knowlu<ff|if,  ajk!  (0)  lnu»rvlct'  trdlnlna 
for  flihuinlitratlva  mir^onnwl |>ur^\(  hooT  Hlir«ry  rkmIU  •intuM.ilUl*.  and 
for  im-itiherj  of  local  board*!^  vdutflKon; 

Part  8 1  ro*t*»>con<Jflry  Aisliitanc^ 

Suitffftcr  Inst ( tut 

fjiicllnrt  623,    rrm\  tht»  fundi  avaUablo  for  thU  icctlon  fur  f1sc.il  year 
I'WI  or  VnJS,  th«  5»?»Jretary  of  fducatlon  shall  m^ke  qritnts  to  InitituCloos 
of  hi<jhur  tiducation  to  support  umr^'r  institutes  and  workshops  for  tL'acho;rs 
and  Supt>rvisors  of  nwithwn.itici  and  'icIWicc  priMJrd«t^  and  for  Imuo 
ii^^/^'^^;"^'    ^wch  ln%tUut*?^  may  aUo  hi}  fonducted  in  i.ucK  othor  arva^  of 
naUonal  ne^d,       dutcnnln<*d  by  the  Soc rotary  of  Cduc.it ion. 

Upfjradin'i  Laboratory  tqu1pou>nt  and  fac"ditioii  ^ 

Section  620.    (a)    The  Con^res*  finds  that  (1)  the  out/wdod  condition  of 
instructional  t.'<iuipiiient/and  rosoarchj,  Hhrflry.and  laboratory  facHitici 
is  H' principal  cmnponL-ht  In  the  curr».'ni~cri"s(s"  in"  nuthetnatlrs  and  science 
educati^^,  (2)  tho  absenco  of  stato-of-tho-art  ^qulriifntj  /  and  /  facilities 
*'^lW4~/iI^l'i5lP->i'r.^^^^  both  immcdiato  coMstM^wi-m  tj^ . 

625.    (b)    Tlie  Scerotary  of  education,  from  the  fund^  avallablu  for 
tlort,  shall  mako  challendii  grants  avallablf*  to  provide  not  rwro 
-third  of  the  cost  of—  ■         '  \ 

purchase  of  inodorn  scientific  e(juU>nH?nt  for  uso  In  teachinn 

ams  to  train  faculty  in  the  use  of  new  laboratory  and  research 
-      ^  -  ^  ^^^.J 

(3)  gLQil':^^       Improve  ih^  provision  of  scientific  information  and 

T4J7TJiSr1  ng  scientific  ancT  Vng Tnoer  fnq  vqa'i  pmcn  Famon.j  a  c  a  den  i  c  a  nd 
business  laboratories  and  research  centers. 

Other  Reccflincndations 

Part  A  -  Insert  lanquaqe  similar  to  that  in  other  education  statutes  requirina 
that  funds  supplerh^nt  and  not  supplant  l;)cal  and  state  funds,  and  that 
maintenance  of  effort  bo  required. 

Part  B  -  provide  a  specific  authorization  for  each  section  and  adjust  the  total 
authorization  in  part  C  accordingly. 
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Mr/KocM)VBBK.  Wewiihiear  ftomDr.  Jamea^^^  . 
You  are  representing  the  American  Education  Research  Assoa- 
ation.  Please  proceed.  '       "  \  ■ 

■  STATEMENT  OP  JAMES  G.  GREENO,  PROFESSOR  OP  PSYCHOLO- 
GY. LEARNING  RESEARCH  &:  DEVELOPMENT  CENTER,  UNIVER- 
SITY OF  PITTSBURGH,  REPRESENTING  THE  AMERICAN  EDUCA- 
fnON  RESEARCH  ASSOCIATION 

^'V,  W.  Grekno.  Thank  you  very  much.        .    .  .1  ^. 

Mr  Chairman,  I  appreciate  the  opportumty  ta.present  testimony  - 
concermng  needs  and  opportunities  for  research  that  can  contrib- 
ute to  a  solution  of  the  nation's  piroblems  m  education  m  math- 
einatics  and_8Cien^  An  behalf  of  the  Amencan  Educational  Re- 
8«su:ch  Association.  ^^^^^^^^^^^-  ^^^^^^^^^^^  .    .        .  .     '  _ -i.^ 

I  would  like  to  present  a  hrief  summary  of  a  fewl'pomte  from^  to^ 
written  testimony  that  has  been  submitted.  I  am  spe^ang  especial-  ■ 
ly  in  support  of  inclusion  in  H.R.  30  of  a  provision  for  support  of 
wiucational  research  and  development.  We  ^are  pleased  tMt  ja  pro- 
vision calling  for  such  support  has  been  included  in  the  bill  toat  M 
before  the  subcommittee.  That  seems  especially  important  to  us 

^^Now^^ff  fa  12  o'clock,  if  the  Secretary  we^e  here  he^ht 
report  in  delSfl- about  the  plans  for  the  budget  at  the  National  ln- , 
stitute  of  E^ifcation  next  year.  -     .       .  -  : 

We  understand;  that  they  are  calling  for  substantial  reductions 
and  in  fact  some  rescissions  for  1983.  . 

Mr.  KoGOVSKK.  Doctor,  we  have  had  a  chance  to  take  a  preiimi-^ 
nary  look  at  the  budget.  I  think  probably  the  Secretary  is  happy  he 
is  not  here  right  now.  •        v.     /.oi  t.».  i*  -a 

Dr.  GBEENO.  It  makes  a  provision  such  as  section  624, 1  BeUeve  it 

is,  especially  critical  for  us.  ,  j  ^  v 

Oiir  nroblenw  with  mathematics  and  science  education  are  com- 

ttUcated  and  severe,  as  you  well  know.  They  involve  shortegea  of 
several  kindsy^^  including  shortags  of  quakfied  teachers  and  up-to- 
date  resources  for  use  in  instruction.  ■  ,    •  • 

One  shortage  that- we  can  address  effectively  m  research^  is  a^ 
shortage  of  knowledge  about  how  children  learn  mathematical  and 
science  skills  and  principles.  With  our  present  methods  of  m- 
struction,  as  has"beeitt  pointed„  out  by  others  here,  pur  matti  and  sci- 
ence education  %  a  highly  selective  enterprise.  At  each  level  ot 
study  many  students  drop  out  of  the  system  and  do  not  go  on  to 
further  study  in  these  fields.  °  ,    y/^      _..      -     j  ♦„ 

There  is  a  clear  national  need  for  a  Im^r  proportion  of  students, 
to  succeed  in  math  and  science  instrudfon  and  research  has  shown 
that  many  of  the  students  who  do  ndt  contmue  very  far  have  ade- 
quate basic  cognitive  skills  to  silcceted,  in  more  advanced  ledramg. 
^  The  r^ults  ol  recent  research  have  clarified  many  aspects  ot 
^liiking  in  problOTa^viH^-skiUs  that  students  must  acquire- m 
order  to  succeed  in  their  instruction,  and  in  use  of  their  knowledge 
of  math  and  science  in  solving  j)roblem8,  both  m  school  and  in  jobs 
that  require  technical  training.        -     .     ,    ,     ..  , 

These  results  provide  a  basis  for  improved  educational  practice 
that  could  be  developed  now.  There  also  are  some  unportant  unan- 
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swered  questions  that  require  further  investigation.  We  are  on 
some  exciting  thresholds  in  research  that  have  promise  of  provid- 
ing further  new  insights  of  a  fundamental  nature  into  processes  of  \ 
thinking  and  learning,  especially  in  mathematics  and  science. 

I  will  just  make  one  brief  final  point  to  close  these  brief  remarks. 

Ip,  the  past,  efforts  to  improve  instruction  ill  mathematics  and 
science  have  either  focused  on  the  subject  matter,  ignoring  learn- 
ing processes,  or  have  emphasized  psychological  processes  without 
dttendingf  sufficiently  to  the  subject  matter.  *  \ 

Recently  scientific  developments  have  strengthened  pur  ability  to 
analyze  processes  of  learning  and  understanding  of  subject  matter 
contents  in  an  integrated  way.  and  I  feel  this  provides  an  opportu- 
nity'  to  obtain  scientific  advances  that  are  of  particular  utility  for 
education.  m§ 

Thank  you,  Mr.  CMirman. 

[Prepared  statement  qf  Dr.  James  Greeno  fpllows:] 
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Prepared  Statement  of  James  G.  Greeno.  University  Professor,  UmvEMiTY  pir 
PmsBURQH,  ON  Behalf  of  American  Educational  Research  AssoaATiON 

Mr.  Chmrmar|,I  am  3ames  Greene  *  University  Professor  of  Psychology, and 

Research  Associate  at  the  Learning  Research  and  Deydbpment  Center  ,  University 

of  Pittsbirgh.  I  want  to  thank  you  for  inviting  me  to  appear  today  on  behalf  of  the 

American.  Educatipnai  Research  Association.    I  am  presenting  the  Association's 

views  on  H.R.30  and  the  critical  need  for  research  authorities  associated  with  new 

legislation  in  mathematics, science, and  technology  education. 

jWy  own  research  Is  fociced  on  hunan  thinking  and  learning  associated  with 

educational  achievement  and  I  would  be  g^ad  to  respond  to  questions  from  the 

Committee  on  significant  research  finding?  and  promising  current  research  toplp 

rdated  to  teaching  and  learning  In  M^^atlcs  and  the  sdences. 

First,  There  Is  little  need  to  reiterate  the  studies  and  research  which  have 

defined  and  clarified  the  various  Issues  and  problems  associated  with  learning  in 

^Math  and^dence.  Hearings  on  this  bUl  and  prior  testimony  on  similar  legislation  - 

by, the'  National  Institute  of  Education,  the  National  Academy  of  Sdences,  the 

National  Sdences  Board,  the  Office  of  Techn(d6gy  Assessment,  and  various 

informed  witnesses-  have  identified  the  central  issue  and  priority  education 

problems  associated  with  math, science ,and  technical  literacy.  Briefly  stated: . 

The  intellectual  demands  of  tlie  workplace  and  advanced  education  require 
much  broader  student  participation  and  success  in  mathematics ,  the  sdenctt , 
and  the  higher  order,  academic  skills  -  reading  comprehension,  problem 
solving,  written  composition,  creative  and  analytical  thinking,  and 
techmolog^cal  literacy. 

*  Profesaor  Greeno  Is.  also  the  President  of  the  Federation  of  Behavioral, 
Psychological  and  Cognitive  Sciences. 
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-V         ;  .  •  ■  -    '  , 

Yet ,  as  Michaid  Klrst  recently  summarized: 

"••.we  find  ourselves  In  a  vldous  cycle  of  teacherihortages, outmoded 
curricula,  and  unmotivated  students."  Clm pro vini  Math,  Science  and 
Technical  Education"  CalUornia  Cbmmisslon  onilndustrlaljnnovatlon, 
3ulyl982)  -    ,  ' 

The  resarch  and  testimony  focus  on  the  following  priority  problems: 

!•  Out-of-fleld  and  out-of-date  teaching  force.  Many  teachers  are- In 
math  and  science  classrooms  |. particularly  in  secondary  schools,/Who 
are  not  prepared  to  teach  the  courses  they  are  assigned.  They  serve 
with  "emergency  certificates"  or  have  little  recent  Information  pn 
math ,  science ,  technology ,  and  Instructional  advances^ 

~  2.  Severe  shortages  of  qualified  math  and  science  teachers  due  to  an 

Inability  to  attract  new  teachers  to  the  classrooms  or  to  tl)e  inability 
'   to  keep  aUe  and  effective  teachers. 

V:  '    ■  ■  -  ■ 

3.  The  need  for  more  effective  and  motivating  teaching  resource 
materials  and  teacher  training  resources  so  that  we  can  reach  a  larRer 
number  of  students^  Due  to  dramatic  cuts  in  educational  research  and 
;  .  development,  dissemination  and  technical  assistance ,  the  capadty  to 

Improve  student  motivation  and  learning  and  to  adequately  prepare, 
and  update  teachers  in  mathematics  and  sdence  has  declined. 

The  need  for  greater  access  and  more  effective  use  of  instructional 
technologies.  Th^  mlpro-cbm outer  and  other  information  technologies 
are  unevenly  distributed  In  education  institutions,  they  are  under-used 
for  instructional  purposes,  and  the  software  materials  are  not 
adequately  developed  with  an  understanding  of  the  latest  research  on 
student  learning  and  instruction. 

With  few  exceptions ,  research  and  the  reports  on  the  problems  and  Issues  call 

for  a  sustained  program  of  educational  research  as  an  essential  resource  for  other 

federal,  state,  local  and  institutional  programs  to  improve  mathematics,  sdence 

and  technical  education.  The  following  educational  research  efforts  should  be  s^n 

as  priorities  in  new  math  and  science  education  legi si ation— 

(a)  research  thinking,  teaching,  and  learning  related  to  instruction 
in  math,  sdence  and  technoiogVi  induding  reasons  for  learning 

«,  J         difficulties  and  ihe  instructional  uses  of  Information  technologies; 

(b)  the  application ;  of   research  findings  to  the  development  of 
'  instructional  resoirce  materials  and  teacher  training  programs; 

(c)  research  on  the  effects  of  secondary  school  organization  and 
Instructional  strategies  on  student  learning  in  math,  sdence  and 
technology;  ^  , 
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(d)  research  on  student  aciWevement  in  higher  order  academic  skills 
reading  comprehension,  written  composition,  problem  solving  and 
creative,  analytical  thinking,  including  computer  and  technological 
literacy—  which  are  essential  for  work  and  further  learning; 

(e)  analysis  of"1ocal  and  institutional  policies  enhancing  or  inhlUtlng 
^     the  recruitment,  retention,  and  upgrading  of  mathematics  and  science 

faculties,-  ;.        ,  ,^  '  Vv  • 

WE  WANT  TO  PRAISE  THE  ACTIONS  OF  THE  BIPARTISAN  CpSPONSORS 
OF  H.R.30  FOR  INCLUDING  A  PROVISION  FOR  SUPPORT  OF  EDUCATIONAL 
RESEARCH  AND  DEVELOPMENT.  This  essential  section  of  the  bUl  wUl  provide.  , 
the  needed  authority  to^ revitalize  the  National  Institute  of  Educations  research 
program  focused  on  the  critical  ls?ues  facing  math  and  science  education. 

For  each  of  the  priority  problem  Seas  outlined  above ,  new  research  projects 
and' efforts  to  use  current  finding?  of  educational  research  will  provide  knowledge 
and  Informational  resources  that  are  needed  for  educational  improvement.  As  will 
be  outlined  below,  these  studies  wUl  contribute  to  both  sflort-term  efforts  to  ease 
immediate  problems  and  long-term  fundamental  solutions. 

The  Uses  of  Research  Findings 

Educational  research  has  made  important  progress  in  Identifying  successful 
teaching  practices,  effective  schod  characteristics,  and  student  learning. 
Although  the  majority  of  these  studies  have  been  focused  on  elementary  schods, 
progress  has  been  made  recently  whicii  wiU  contribute  instruction  at  the  secondary 
education  level,  particularly  in  mathematics  and  sdence.  There  is  significant  need 
for  further  work  in  these  areas;  however,  not  aU  of  what  is  known  Is  effectively 
incorporated  into  Instructional  materials  and  teaching  practices.  For  example, 
recent  research  on  how  chUdren  approach  math  and  sdence  problems  Is  ripe  for 
development  Into  Improved  dagposls  and  Instruction. 
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The  Promise  of  ErrierE^nRResearch  Findlng  &  New  Research  Programs 

Fortunately,  past  and  current  research  efforts  are, although  poorly  funded,  on 
the  right  track.  They  allow  us  to  build  new  research  on  past  knowledge,  to  ask  the 
right  questions  and,  most  Innportantly,  to  jJrpyjde  practical  and  useful  information 
to  those  in  the  front  lines  of  education  ^tiie  teachers,  administrators,  and 
education  policymakers. 

The  focus  of  research  studies  ^on  matHeniatics  and  science  instruction  will 
help  us  blend  the  need  to  learrt  substantive  knowledge  with  effective  instructional 
strategies.    In  past  irfforts,  either  too  much  emphasis  was  placed  on  providlngf 

4 

teachers  with  new  mathematics  and  science  information  -^to  the  neglect  of 
realistic  ways. to  assist  students  in  real  classroom  situations—  or  too  much  focus 
was  placed  on  teaching  process  concerns  —to  the  neglect  of  important  substantive 
curricular  rTeeds.  Recent  impi|(^ments  in  research  will  allow  the  .  research 
authorized  in  H.R.30  to  promote  an  appropriate  mix  of  process  and  substance  and 
their  application  to;  * 

—instructional  materials 
; —teacher  training  programs 
—schooUsite  instructional  improvement  ^ 
—secondary  school  math  and  science  programs  j\ 
—advances  in  technological  literacy  and  the  appropriate  and  effective 
instructional  uses  of  information  technologies.  ^ 
The^  research  and  instructional  improvement  efforts  need  to  be  initiated 
NOW.  The  outmoded  instruction  and  curricular  materials  and  strategies  demand 
upgrading.   Our  methods  of  -  teaching  mathematics  and  science,  successful  for  a 
small  number  of  students  pursuing  academic  icareers  in,  these  areas,  are  not 
adequate  for  the  much  broader  student  population  needing  these  academic  skills. 
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The  demands  ol  work  and  essential 'academic  skills,  what  employers  call  these 
"learning  to  learn"  skills,  require,  that  we  provide  teachers  with  jthe  best  available 
knowledge  and  material  resources,  )  j 

In  summary,  I  would  *like  to  outline  the  priority  problem  areas  and  indicate 
potential  solution  categories  and  the  contributions  of  current  or  potential  research 
finding?. 

•Summary  of  Math  and  Science  Education  ProWem  Areas  , 
(possible  solution  categories  and  research  and  development  contributions) 
Note;      These   possible  solutions  have   been  identified  from  proposed 
lepslation,  state  and  local  efforts,  and  from  testimony.    They  are  not 
specif ic  recommendations  by  AERA. 
OUT-OF>DATE  AND/OR  QUT-OF-FIELD  (UNQUALIFIED)  MATH  AND  SaENCE 
TEACHERS 

Most  immediate  solution  categories;  . 

—individual  continuing  education  for  teachers  already  in  service 
(substantive  knowledge  in  subject  areas  and  recent  devdopments  in 
teaching  strategies^ 

—staff  development  at  the  school  site  (working  to  make  the  school  and 
classroom  effective  places  to  teach  and  learn). 
R&D  Contributions 

immediate  contributions  of  effective  teaching  and  school  research  findings  to 
teacher  training  programs  are^  needed  to  mount  inservice  education  prog-ams  and 
staff  development  efforts.  Particular  fldds  for  research  application  include:  math 
and  science  classroom  management  and  instructional  strategies,  student  thinking 
and  learning,  and  initial  identification  rof  effective  secondary  school 
characteristic*. 
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'OUT-OF-DATE  OR'  INEFFECTIVE  TEACHING  RESOURCES  (mat erials/st rat eRles) 
A  fEACHER  TRAINING  PROGRAMS  (for  new  teachers  and  those  already  teaching) 
Solution  categoriesi 

—the  improvement  of  teacher  training  and  staff  development  programs  . (using 
available  information  on  mathematics,  -science,  and  instruction/learning 
.  strategies^ 

—the  development  of  curricular  materials,  including  computer  sof  tware 
—developing  reward  systems  which  bring  together  teachers  and^^eachlng 
resource  organizations. 
R&D  Contributions 

—the  application  of  teaching  and  learning  research  to  the  development  of 
texts, instructional  software,  and  teacher-developec^structlonal  programs. 
;-new  R&D  into  student  motivation,  thinking  and  learning,  and  applied 
research  on  dassroom  teaching  in  mathematics,  the  sciences,  and  technical 
literacy. 

—reasons  for  learning  difficulties  In  M&S.  '  '  f$ 

—the  identification  of  essential  academic  skills  needed  for  successful  work/ 
and  future  llearning  Cnduding  on-the-job  training). 
THE  LACK  OF  QUALIFIED  TEACHERS  ENTERING  THE  PROFESSICr<TrA'Na.THE 
LOSS  OF  CURRENT  TEACHERS  TO  OTHER  OCCUPATIONS.       ^  ^ 
Solution  categories;  8» 

acher  education  Incentives  and  support; ,  " 
— watus  Improyement  of  the  ejdsting  teaching  force;  ^ 
—using  qualified  teachers  In  staff  development  efforts; 
1-rprovlding  flnandal  rewards  for  entering  and  staying  In.math  and  sdence 
teaching. 
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R&D  contributions 

r  •  ^analysis  of  local  and  Institutional  policies  as  they  affect  the  recruitment, 

retention  and  pr^olesslonal  advancement  of  teachers, 
.  *    ^comparative  studies  and  dissemination  of  effective  strategic  for  coping 
with  t»Ve  problems, 

— collaloratlve  research  using  qualified  researchers  as  teacher-researcher 
partners  with  principal  Investigators  on  math  and  science  education  research 
projects. 

LACK        ACCESS  AND  EFFECTIVE  INSTRUCTIONAL  USE  OF  COMPUTERS 
AND  OTHER  INFORMATION  TECHNOLOGIES 
Solution  categories: 

— pro>4de  funds  for  the  acquisition  of  micro-computers  and  other  technologies 
—provide  Incentives  for  corporations  to  provide  schools  with  low  cost  or  no 
co^t  equipment; 

—provide  support  and  incentives  for  educators  and  publishers/software 
developers  to  work  togeither  on  the  development  of  Improved  rcsoirce 
m.aterials;  * 

— prowde  support  and  incentives  for  schools  to  work  with  private  and  public 
sector  math  and  science  resources  —museums,  libraries,  sdentific 
laboratories,  the  media,  and  so  on.  ^ 

R&D  Contributions  ff..  - 

—the  application  of  teaching  and  learning  resarch  to  the  development  of 

texts  and  software, 

—R&D  into  the  effective  uses  of  computers  and  instructional  technologies  in 
c^alistic  classroom  settings  (for  computeT!3-:liiteracy  and  for  instruction  in 
mathematics  and  science). 
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—research  to'  develop  ^'Iterla  lor  school  boards,  teachers,  and  administrators 
'   to  assess  the  value  ot  various  types  of  lostructlonal  hardware  and  software, 
—research  on  the  effects  of  ftew  technologies  (both  In  and  outside  of  schools) 
on  student  achievement  in  academic  subjects, 

I  thank  you  for  this  opportuiity  to  present  the  views  of  the  research 
community.  1  will  be  pleased  to  answer  any  questions.  The  American  Educational 
Research  Association  is  most  willing  to  work  with  the  Committee  to  provide 
information  resources  which  you  request. 
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Mr.  KoaovsKK.  Thank  vou,  Doctor. 

Wo  appreciate  the  testimony  of  everybody  on  the  panel. 

I  would  like  to  at  thia  time  ask  a  couple  of  queations.  I  will  have 
some  general  questions,  but  I  would  like  to  ask  Ms.  Kemble  espe- 
ciolly. 

Yoii  had  indicated  in  your  testimony,  Ms.  Kemble,  that  we  have 
to  do  a  bettor  job  as  far  as  teachers  are  conc6rned  in  the  area  of 
math  and  science.  And  you  of  course  support  legislation  or  what- 
ever help  you  can  get  to  do  a  better  job  in  the  public  school  system 
than  we  are  doing,  as  for  as  emphasizing  the  job  that  has  to  be 
done  in  this  area,  to  the  point  where  you  are  willing  to  8t)end  some 
extra  money.  Would  you  nave  any  problem  as  far  as  other  areas  of 
education  are  concerned,  as  far  as  AFT? 

In  other  words,  all  of  a  sudden  you  have  teachers  in  other  areas 
of  education,  whether  it  is  history  or  whether  it  is  wKatever, 
coming  to  you  and  saying,  '*You  are  up  there  testifying  on  this 
piece  of  legislation,  pushing  hard— what  are  you  going  to  do  for 
us?" 

Ms.  Kkmblk.  That  is  a  very  go6d  question.  We  just  had  art  exten- 
sive debate  about  this  very  topic  at  our  council  meeting  last  week. 

I  think  that  we  are  concerned  that  some  of  the  electives— and  ob- 
viously ''electives"  is  a  broad  term,  and  it  includes  academic  as 
well  as  other  kinds  of  subjects— have  been  soft  electives  in  the  past 
and  we  would  like  schools  and  districts  to  take  a  very  close  look  at 
what  really  is  essential.  ,  »    .      ,  .      .  ^  i.v  i. 

I  would  like  to  make  cledr  we  are  still  debatmg  this  pomt,  that 
we  will  be  interested  in  looking  at  the  possibility  of  more  flexible 
scheduling  within  schools  if  that  becomes  necessary.  But  it  is  some- 
thing which  our  natipnal  organization  is  not  going  to  come  out 
with  some  sort  of  a  standard  view  on. 

Obviously,  if  you  end  up  saying  that  you  are  for  more  mandated 
academic  subjects  and  the  school  day  is  only  so  long,  something 
may  have  to  go,  or  it  may  be  that  you  end  up  with  an  extended  day 
fof  students.  I  emphasize  ''students."  Biit  there  may  be  some  need 
to  look  at  flexible  arrangements  at  the  local  level. 

Mr.  KoGovSEK.  You  indicated  in  your  testimony  there  were  four 
problems,  and  I  think  you  list  them  pretty  much  in  order. 

One,  test  scores  are  dpwn;  two,  curriculum  requirements  are  low; 
number  three,  studepfe  are  losing  interest  in  the  area  of  science 
and  math;  four,  there  is  a  teacher  shortage. 

Let  me  just  ask  you  and  anybody  else  on  the  panel,  I  think  we 
would  be  interested  in  any  suggestions  you  might  have  for  allevia^ 
ing,  first  of  all,  the  teacher  shortages  in  the  areas  of  science  and 
mathematics.  Pay  of  course  is  what  i^iilill  about. 

Does  anybody  want  to  comment  on  that?  How  can  we  attract 
good  teachers  and  keep  good  teachers  when  teacher  salaries  are 
stagnating  due  to  budget  cutbacks  on  the  Federal  level  and  on  the 
State  level  and  on  the  local  level  and  especially,  as  has  come  out, 
the  other  industries  are  pajring  higher  salaries. 

Ms.  Kemble.  Well,  it  is  a  difficult  question. 

I  think  obviously,  as  I  have  indicated,  salaries  have  to  be  higher. 
I  would  also  like  to  say  that— and  this  is  not  really  a  Federal 
matter— the  kinds  of  proposals  that  we  have  seen  by  way  of  salary. 


difforontlals  for  epoclfic  areas  are  not  anything  that  wo  think  i& 
going  to  solvo  the  problem. 

Firet  of  all,  thoy  are  boinjj  proposed  in  amountti  that  are  really 
not  sufficient  to  moke  teaching  competitive  with  private  industry. 
Obviously  you  are  going  to  have  to  nave  masaive  salary  ihcrpases 
in  order^or  teaching  to  do  competitive. 

I  jbhink  for  people  who  are  on  the  job,  and  we  find  that  people 
who  are  in  these  specialty  areas— math,  physics,  chemistry,  right 
now-rdo  tend  to  be  older  teachers.  We  have  to  address  the  question 
of  how  to  keep  them  there,  so  they  don't  go  into  the  private  sector. 

Now,  you  get  to  some  long-term  issues.  They  are  not  short  easy 
solutions. 

If  you  take  the  elementary  issue,  which  I  raised  earlier,  one  of 
.  the  problems  with  teachers  is  they  are  getting  a  lot  of  disinterested 
student^  who  don't  want  to  be  in  courses  and  part  of  this  happens 
because  the  students  themselves  are  insecure  about  the  subjects 
and  we  simply — a  long-term  issue,  like  it  or  not,  is  what  happens  to 
these  kids  at  the  elementary  level? 

There  is  a  question  of  working  conditions  for.  teachers,  how  many 
courses  they  have  to  teach,  how  many  kids  in  their  classrooms. 
There  is  just  no  easy  way  to  narrow  the  fociis  of  these  kinds  of  so- 
lutions. 

I  think  you  are  getting  what  you  think  is  a  predicted  answer,  but 
it  is  also  a  valid  one.  There  is  just  no  way  around  it. 

Mr.  KoGOVSEK.  I  do  expect  that  answer,  and  it  is  the  answer  that 
is  accurate,  as  far  as  I  am  concerned.  It  is  not  an  answer  that  you 
can  come  up  with  in  30  seconds  and  solve  in  1  year's  budget  and  all 
of  a  sudden  in  1984  things  have  turned  around. 

Ms.  Kemble.  Can  I  just  say  one  thing  about  the  Secretary's  merit 
pay  proposal,  because  I  think  tha^  that  is  something  that  looks  on 
the  surface  to  have  some  appeal.  [ 

From  our  experience  with  teackers,  this  coxild  have  just  as  much 
an  effect  to  push  people  out  of  thet  profession — as  a  matter  of  fact, 
more  than  he  thinks  it  wilj  have  an  effect  to  keep  people  in. 

Our  experience  with  these  kinds  jdf  schemes  is  that  the  ways  in 
which  these  determinations  will  b6  made  will  be  largely  political 
within  the  school  itself.  Teachei^rwould  not  be  picked  on  the  basis 
of  merit.  Where  these  have  be^atried  before,  it  is  because  they  are 
willing  to  give  up  sick  days  or  iSke  on  extra  administrative  assign- 
ments. It  is  not  because  they  are  really  the  best  teachers.  If  you 
had  a  system  whereby  merit  was  really  the  overriding  factor  for  se- 
^  lecting  a  few  people  who  would  maybe  do  a  distinctively  different 
job,  that  woul(I  be  one  thing,  and  our  unions  have  advocec^  that 
in  some  local  places.  But  that  is  not  what  is  being  proposed. 

What  could  happen  is,  people  get  these  jobs  and  people  who  don't 
get  them  being  very  discouraged  and  feeling  why  should  they  stay 
in  teaching  anjrway. 

Mr.  KoGOVSEK.  Let  me  ask  Mr.  Johnston,  do  you  have -any  ideas 
about  how  we  might  attract  more  students  to  take  more  math  and 
science  courses.  Should  States  tod  local  educational  agencies  raise 
their  curriculum  requirements  in  these  areas? 

Mr.  Johnston.  I  think  we  have  already  taken  a  big  step  toward 
increasing  the  number  of  people  going  into  math  and  science.  The 
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^noro  fuct  that  wo  «ckuowl«(l*j«  tho  valuo  of  mathomatica  and  ncl- 
onco  ia  goiiiK  to  inako  a  big  difforonco.  .    ^  .  ,        .  r 

In  Colorado,  our  Oovoriior  haa  made  thiti  a  part  of  IiIb  State  of 
the  State  mettfuiKo.  Now.  it  ia  my  undorJitandlng  that  it  ia  hiMng 
promot4xl  in  ulmoat  all  Statea.  -  . 

I  really  think  that  in  niy  talka  with  paronta  that  thoy  are  begin- 
ning to  recognize  that  they  nood  to  play  a  bigger  part  in  working 
cooperatively  with  their  children  in  selcctinij  couraca.  That  ia  why  1 
Baid  earlier  that  I  think  this  $250  to  $aOO  million  is  going  to  have  a 
far  greater  impact  than  the  mere  dollar  amount.  It  ia  going  to  be 
publicized,  people  are  going  to  take  another  hard  look  at  it.  recog- 
nize the  need  for  it.  ^  0^        n  i.! 

I  think  I  can  aaaure  you  in  the  achoola  l  am  famihar  with  there 
is  going  to  be  a  much^  much  bigger  interest  in  science  and  niQth.  I 
alao  think  that  is  going  to  help  get  teachers  back  into  the  math 
and  science  teaching. 

You  know,  the  public  perception  of  teachers  is  not  really  all  that 
grtot  a|l  the  time,  but  SQiriething  like  this  puts  added  Emphasis  on 
the  value  that  toachoips  have.  You  are  going  to  see  some  real  im- 
^irovements.     ^       -^J    1  ^ 
^Mr.  KoGOVSEK.  f  h'arik  you.  ^      n  i 

One  last  question,  before,  we  get  to  the  gentleman  from  Pennsyl- 
vania', to  Dr.  Greene. 

Do  you  have  any  ideas.  Doctor,  about  how  we  might  attract  more 
students  to  take  math  and  science  courses?  And  before  you  answer 
that— it  was  suggested  by  somebody  ,  on  the  panel  that  the  Federal 
Government  should  help  as  far  as  the  curriculum  is  concerned, 
without  writing  the  curriculum.  Should  States  iind  local  agencies 
raise  their  curriculum  requirements  in  these  areas? 

Dr.  Greeno.  Well,  let  me  speak  to  the  first  question. 
"-.JEh^re  has  been  a  considerable  amount  of  study  recently  of  the 
kinds  of  factors  that  influence  students  Mchen  they  are  making^ 
choices  whether  to  continue  their  study  in  science  or  mathematics,  - 
and  the  results  emphasize  a  point  that  came  up  in  earlier  discus- 
sions and  questions  from  the  committee— the  close  relationship  be- 
tween what  happens  to  youngsters  in  their  elementary  training 
and  what  they  are  likely  to  do  when  they  get  to  high  school. 

It  is  clear  in  the  first  place  that  getting  an  adequate  background 
is  critical,  of  course.  But  also,  .the  kinds  of  experiences  that  stu- 
dents have  when  they  are  beginning  to  study  mathematics  and 
science  go  a  long  way  to  influence  their  own  attitudes  and  their  in- 
terests in  continuing  in  their  field,  their  own  perceptions  of  them- 
selves as  to  their  own  capabUities  for  whether  they  would  do  well 
in  those  courses.  There  is  much  that  we  still  need  to  learn  about 
that.  But  I  think  there  are  some  pretty  clear  implications  for  what 
can  be  done  in  the  elementary  level  that  would  have  substantial 
effects  on  this.  ^ 

Mr.  KoGOVSEK.  Thank  you.  Doctor. 

The  gentleman  from  Pennsylvania,  Mr.  Murphy. 

Mr.  Murphy.  Thank  you,  Mr.  Chairman. 

I,  too,  add  my  thanks  to  the  panel  for  their  thorough  review  of 
H.R.  30.  I  would  like  to  ask  the  members  of  the  panel  haye  they 
also  examined  H.R.  582,  which  is  Mr^  Fuqua's  bill  over  in  Science 
and  Technology,  which  deals  with  the  same  thing. 

•  - ■  . 
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Hav«  yoii  had  an  oi)[)ortimlty  to  rt^viow  tliat  nuaHUioV  Dr, 
Dr.  (}iiKKNo»  I  wuM  ablo  to  rovlow  it.  It  in  ia  |>rolhninnry  (ovu\,  I 

Mr.  MiJuriiY.  I  might  advina  tho  rent  of  tha  j)aiial  to  taka  a  hK)k 
at  that.  I  think  w^'  might  run  Into  a  |K)licy  (locinloa  lustM  aa  to 
whoru  to  nhico  our  limitiKl  raHourcoii.  Wluithar  it  whould  Imi  oa  th<» 
|H)HU4O0oadary  level  to  ktuip  and  rctaia  tho  taachor«  of  t43achoni  or 
whether  iwo  Hhould  encourage  from  tho  >5lementary  level  on  up 
more  })e^)lo  to  enter  into  tho  math  and  ecience  HeldH  and  obvlouuly 
increa«e  ihe  volume  of  touchers  of  toacbora  eventually. 

You  may  want  to  look  at  that.  I  agree  with  the  nanel'fl  com- 
ments, I  think  you  are  all  of  the  Hame  opinion,  eHr>ecially  the  name 
man  and  I,  that  this  monev,  if  wo  have  it,  should  not  bo  u8<h1  to 
replace  local  ofTorte  or  to  be  uaed  to  encourage,  ixB  Ms.  Kemble 
jKnnts  out,  the  paying  of  teachers  to  serve  on  lunch  duty  or  cafete- 
ria or  proctoring  or  something  else,  that  we  should  put  it  to  actual 
good  use. 

May  I  ask,  as  we  try  to  attract  more  students  into  the  math  and 
sciences,  one,  of  course,  is  financial  incentives  which  are  always  a 
great  aspect  of  it.  Do  you  think  if  we  offered  the  colleges  extra  sub- 
sidies for  the  credits  that  they  offer  in  math  and  science,  if  you 
sign  up  for  math  I  or  algebra  II  or  calculus,  that  wo  would  offer  to 
the  colleges  an  additional  subsidy  for  the  teaching  of  those,  and 
thus  encourage  the  student  who  is  looking  for  a  break  in  his  tu- 
ition: Gee,  I  might  as  woll  load  up  on  math  because  I  can  get  that 
cheaper  per  credit  than  I  can  in  political  science. 

Do  you  think  that  would  help?  It  is 'a  direct  subsidy  where  it 
would  actually  bo  used,  it  wouldn't  be  prostituted  with  something 
else.  Wliat  do  you  think? 
Ms.  Kemble.  A  form  of  scholarshipv  right?  ^  ■ 


Dr.  Greeno.  It  would  certainly  provoke  lively  discussion  in  the 
faculties. 

Mr.  Murphy.  How  about  another  subsidy  then  to  offer  out  to  the 
States  a  bonus  payment  to  math  and  science  teaching?  Once  we 
put  the  money  into  the  Reagan-tyi)e  block  grant  that  can  go  back 
to  the  States  and  school  districts  to  be  Used  for  whatever  purpose 
they  choose,  with  only  limited  guidelines,  and  it  will  be  pretty  well 
lost  as  it  trickles  down  I  would  think. 

Ms.  Kemble.  If  what  you  are  talking  about  is  a  differential  only 
in  those  areas,    salary  differential  for  those  teachers— — 

Mr.  Murphy.  Yes. 

Ms.  Kemble.  We  would  be  opposed  to  that  aind  we  don  t  think  it 
would  work.  It  is  not  just  because  our  people  don't  like  it. 

First  of  all,  you  would  have  an  incentive  for  teajchers  to  shift  dis- 
tricts, unless  it  were  done  across  the  board  and  it  wouldn't  be.  It 
would  be  done  differentially.  That  means  you  puU  teachers  from 
one  district  and  put  them  into  another,  and  that  would  only  create 
chaos  and  doesn't  solve  the  shortage  problems. 

If  what  you  want  to  do  is  get  new  people,  it  is  the  lower  end  of 
the  scale  that  you  want  to^up.  You  need  to  go  that  across  the 
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Mr.  Murphy.  Can  we  do  that  and  gear  it  towards  math  and  sci- 
ence. It  is  not  the  Congress'  responsibility  to  judge  the  misassign- 
ment  of  teachers  or  the  specific  reeducation 'of  misassigned  teach- 
ers. She  used  to  teach  geography  but  the  only  class  available  now 
is  math  and  she  took  inath  I  in  her  first  year  of  college,  so  they 
switch  her  over. 

Tliat  is  something  we  cannot  guide  here.  The  local  school  dis- 
tricts haS^that  responsibility. 

Ms.  Kemble.  While  it  is  not  in  this  legislation,  I  understand  the 
differential  idea,  at  least  having  it  as  an  allowable  item,  has  come 
up  in  consideration  of  other  legislation  to  be  drafted.  So  it  is  rele- 
vant to  make  the  point. 

Mr.  MnxENSON.  Mr.  Murphy,  I  would  like*  to  comment  on  your 
previous  question^  I  may  where  you  asked  about  views  on  H.R. 
582.  That  is  the;  Fuqua  bill  now  the  Science  and  Technology 
Committee. 

Section  4(a)  of  that  bill  says  the  NSF  is  authorized  to  spend 
money  for  grants  for  such  research,  fellowship,  capital  equii)ment, 
salarie8,V  instrumentations  and  other  activities  as  £ire  considered 
necessary  in  carrying  out  the  purpose  of  this  act. 

Iivould-like  to  direct  your  attention  to  two  items  with  respect  to 
that.  Number  one,  in  ESEA  titie  X  which  deals  with  section  1001 
in  definitions,  subsection  D  deals  with  the  definition  of  the  term 
"equipment."  And  in  defining  "equipment,"  that  term  has  long  in- 
cluded what  is  sometimesSSaUed  software,  instructional  equipment, 
not  just  the  hardware.     ^  *  '  \ 

.  It  includes  printed  and  audio-visual  materials. 
I  think  that  any  l^islation,  language  similar  to  what  they  have 
here  in  section/l  of  the  Fuqua  bill  should  be  considered.  .  ,  ^  , 
"^^Srojui-pre^ous  testimony  before  tiiis  committee,  the  experience 
with  ESEA  which  was  then  title  n  of  how  closets  were  filled  with 
unused  equipmenl^  was  cited  by  a  number  of  members  6f  this  com- 
mittee and  £USO  by  some  witnesses.lt  is  quite  clear  that  if  adequate 
complimentary  software  or  instructionm  material,  whatever  you 
available,  and  is  used,  then  tjie  hardware  will  be  used — 
and  up  in  the  closet.  & 

ve  to  be  very  carefiil  thai  any  legislation  enacted  by  tiie 
to  encourage  use  of  new  teohrfology  does  not  end  up„with 
loney  spent  for  more  closets. 
_  _  _tmPHY.  lliank  you,  I  appreciate  that. 
Recently  my  Subcommittee  on  Select  Education  jreleased  a  report 
entitled  '^Jducation  Technology  and  Its  Impact  on  American  Edu- 
cation."^ Many  of  the  issues  you  have  raised  nere  tMsTnoming  were 
covered  in  that  report.  Because  of  all  those  issues  and  the  ones  you 
have  raised  this  nioming  r^arding  teacher  training,  research 
needs  and  to  vocational  training  needs,  et  cetera,  do  you  think'that 
jwe  are  tr3ring  to  do  too  much  in  H.R.  30,  taking  into  consideration 
'that  there  may  be  a  few  of  us  who  a^*ee  that  there  is  not  enough 
flmding  in  the  authorization. 

But  being.,  realistic  as  to  what  we  ma^^tae  out  with,  do  you 
think  we  are  attempting  to  do  too  mucKSn^iWs  particular  legisla- 
tion, that  maybe  we  should  reduce  it  or  confine  it  to  some  limited 
usefulness? 
Ms.  Kemble.  Yes,  I  think  
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Mr.  Murphy.  If  so,  where  should  we  place  our  limited  resources? 

Ms.  Kemble.  I  agree  with*  the  Secretar/s  instincts  that  this  prob- 
lem needs  focus.  Where  I  disagree  is  that  eyea  in  the  focus  that  he 
outlines  tiiere  is  anywhere  near  the  money  required.  I  think  the 
focus  I  have  indicated  is  clear.  I  think  retraining  is  the  issue.  It  is 
^immediate.  It  is  large.  V 

Mr.  Murphy.  Thank  you. 

Mr,  BowEN.  Mr.  Murphy,  I  would  agree  that  focus  is  important 
and  relative  to  the  recruitment  of  both  teachers  and  students,  I 
think  one  thing  you  are  already  doing  through  this  legislation  . 
which  will  be  very,  very  important  is  you  are  going  to  attract  na- 
tional attention,  which  is  already  growing  about  this  problem. 

That  is  paramount,  I  think,  to  teachers  and  to  students  because 
this  will  get  the  media  coverage  nece^ary  to  have  4t  brought  to' 
their  attention. 

'  Second,  I  would  encourage  the  focus  out  of  which  would^'emerge 
good  demonstrations  that  would  not  only  impact  math  and  science 
education,  but  impact  other  areas  of  education. 

If  we  find  ways  in  math  and  science  to  use  the  new  technologies 
to  expand  our  gifted  teacheiB  through  outreach  and  to  enhance 
their  jobs,  whidl  I  think  is  important  to  recruiting  new  teachers 
and  to  getting  students  into  course  areas,  I  think  ypii  will  have 
vaet  impact. 

Unfortunately,  we  will  be  splitting  this  up,  I  think,  a  little  to  in- 
service,  a  little  to  new  technology,  a  little  to  some  grants,  et  cetera, 
and  in  the  end  it  would  be  watered  down.  I  would  encourage  focus- 
ing in  key  areas  and  three  have  been  mentioned  here  by  aknost  ev- 
eryone on  the  panel.  ' 

Dr.  Greeno.  I  would  like  tojexpress  my  anxiety  a  bit. 

If  the  bill  were  to  become  focused  on  this  in  a  clear  way,  I  would 
expect  the  mmor  attention  would  be  given  relatively  short  run  or 
immediate  problems  which  is  necessary,  but  I  will  express  the  hope 
simply  that  the  committee  would  have  a  concern  for  some  of  the 
long-term  concerns  that  would  put  us  in  place  for  making  the  best 
possible  use  of  the  kinds  of  technologies  as  we  get  more  knowledge 
about  these  things. 

There  should  probably  be  a  component  in  there  even  if  it  doesn't 
clearly  address  the  m^or  concern. 

Mr.  KooovsEK.  You  wanted  to  cosoment,  Ms.  Kemble? 

Ms.  Kemble.  Yes,  the  retraining  emphasis  will  have  an  effect  on 
curriculum.  The  Secretary  is  right,  with  the  pressures  to  upgrade 
standards.  State  and  local  levels,  how  will  they  upgrade  the  stand- 
ards if  they  don't  have  the  people?  If  you  give  money  for  retraining 
you  are  giving  them  an  incientive  to  upgrade  standards,  and  they 
will  have  to  put  money  in  because  they  have;  to  pay  the  people  who 
get  put  OA  the  job  in  tho^  subjecto. 

Mr.  KoGOVSEK.  No  two  ways  about  it,  the  administration  makes 
it  difficult.  We  are  going  to  find  that  out.  I  think  we  all  agree  this 
is  an  important  piece  of  le^lation.  ,  - 

The  Secretary  indicated  it  is  an  important  area  we  have  to  focus 
our  attention  on,  both  financially,  morsdly  ^nd'so  on;  yet  it  will  be 
difficult  for  us  as  we  move  this  legislation  fiirough  to  convince  ev- 
erybody, Democrats,  and  Republicans  alike,  that  we 'should  spend 

,    \  :  52-2    ■.'  : 
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this  money  in  this  area  when  the  adminifltration  will  recommend 
cutbacks.  ■     1=  x 

You  will  see  those  as  the  budget  becomes  more  clear,  signmcant 
cutbacks  in  vocational,  bilingual,  significant  cutbacks  as  far  as 
Indian  Education  Act,  and  we  are  back  to'  the  age-old  proWem 
where  we  cut  or  add,  and  that  is  the  discusaiori  that  will  be  m  front 
of  this  conimittee.  ' 

I  would  once  again  like  to  thank  the  members  of  this  panel  for 
being  here  this  morning.  1      ^  - 

Before  we  acUoum,  we  have  with  us  Ms.  Ahce  McDonald,  who  is 
the  deputy  superintendent  of  public  instruction  for  the  Kentucky 
Department  of  Education.  It  is  my  understanding  that  your  plane 
was  delayed  getting  in  from  Lexington,  and  we  would  like  to  hear 
from  you  at  tms  time,  Ms.  McDonald. 

STATEMENT  OF  ALICE  McDONALD,  DEPUTY  SUPERINTENDENT 
OF  PUBUC  mSTRUCTipN,  KENTUCKY  DEPARTMENT  OF  EDU- 
CATION}^ ; 

Ms.  McDonald.  Thank  you  very  much. 

Mr.  KoGOvsEK.  The  chairman  was  called  to  the  White  House,  1 
am  not  sure  you  were  aware  of  that,  and  he  has  not  yet  returned. 
In  the  meantime,  I  am  taking  his  place  and  we  would  like  to  hear 
your  testimony  at  this  point.        '  ^  -  j  i, 

^  We  have  put  time  constraints  on  everyone,  we  have  tned  to  get 
their  testimony  in  5  minutes.  It  is  hard  to  present  your  testimony 
in  5  minutes,  i  know,  on  an  important  subject  like  this,  but  if  you 
would  keep  that  in  mind.  -  ,  _  '    "     ,  ; 

Ms.  McDonald.  Thank  you  very  much.  I  am  glad  to  be  nere  m 
your  presence,  even  though  the  chairman  had  to  leave.  . 

I  had  intended  to  be  with  Mr.  Barber  this  morning,  but  U.S.  Air 
had  other  plans.  I  will  provide  the  written  testimony  to  you,  and 
briefly  summarize  now— when  I  get  it  duplicated  or  when  U.S.  Air 
locates  my  luggage. 

Mr.  KocsovsBK.  Without  objection  we  will  keep  the  record-^open 
imtil  it  gets  here.  ' 

Ms.  McDonald.  It  will  be  a  very  bnef  summary.  . 

I  am  here  to  address  you  today  in  support  of  the  proposed  Emer- 
gency Mathematics  and  Science  Education  Act.  Today  there  is 
widespread  agreement  nationally  that  we  are  fast  approaching  a 

crisis  situation.  '  1     •  •  • 

Kentucky  recognized  an  impending  educational  cnsis  m  the 
Commonwealth  due  to  the  shortage  of  mathematics  and  science 
^  teachers.  As  a  result,  in  the  past  year  Kentucky  created  a  scholar- 
ship loan  program  for  cbll^e  students. 

We  believe  that  while  our  scholarship  loan  program  is  a  move  in 
the  right  direction  for  fhath  and  science  teachers,  we  are  only 
scratching  the  surface.  "      ,  .        _  . 

However,  the  teacher  shortage  is  a  nationwide  problem,  ihe  JN^- 
tional  Science  Commission  on  precollege  education  in  math,  sci- 
ence, and  technology,  released  a  report  which  included  these  statis- 
tics. They  reported  a  shortage  of  math  teachers,  and  physics  teach- 
ers; inadequate  or  in  some  cases  nonexistent  equipment  m  the 
math  and  science  fields.  . 
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The  fact  that  the  jproposed  Eipergency  Math  and  Science  Educa- 
tion  Act  strongly  aadre^s  this^  contributing  problem  is  a  further 
reason  this  bul  is  an  essential,  piece  of  legislation.  The  central 
theme  of  this  entire  issue  is  the  student  himself.  It  has  been  docu-; 
mented  that  student  achievement  in  math  and  science  is  declining 
as  evidenced  by  declines  in  both  science  and  math  achievement 
scores;  declines  in  students  prepared  for  postsecondaiy  stupes  are 
also  apparent. 

The  Commission  report  also  revealed  that  as  many  as  one-third 
of  our  secondary  schools  do  pot  offer  sufficient  math  courses  to 
qualify  their  graduates  for  admission  to  accredited  engineering 
schools. 

As  difficult  as  it  is  to  accept,  the  fact  exists  that  our  United 
States  educational  system  has  actually  regressed  in  that  the  pro- 
portion of  students  in  grades  9  to  12  enroUed  in  science  and  math 
coiunses  as  .compared  to  total  enrollment  has  declined  in  the  past  20 
years. 

In  this  area  our  schools  were  more  effective  20  years  ago  than 
they  are  today. 

Another  area  which  has  the  potential  to  exert  a  negative  effect 
on  both  the  quality  of  instruction  and  the  levels  of  achievement  in 
math  and  science  is  that  of  inadequate  educational  research  in 
math  and  science  education. 

'Although  considerable  progress  is  being  made  in  these  areas,  the 
need  still  far  outweighs  present  and  past  accomplishments  in  this 
area.  The  proposed  Eknergency  Mathematics  and  Science  Education 
Act  before  you  also  addresses  this  all  important  aspect  of  the  prob- 
lem and  is  another  reason  I  feel  it  is  a  strong  and  essential  meas- 
ure. 

In  closing,  I  would  like  to  say  to  members  of  this  committee  that 
the  Educational  Foundation  of  the  United  States  desperately  needs 
the  provisions  proposed  by  the  bill.  The  proposed  act  would  not 
only  provide  a  skilled  work  force  for  our  highly  technological  soci- 
ety in  general,  but  would  provide  a  skilled  work  force  for  a  quality 
technologically  complex  defense  system. 

.  Finally,  I  sincerely  feel  that  tne  proposed  act  would  stimulate 
the  transition  of  our  Nation  from  an  industrial  to  a  highly  techno- 
lo^cal  society.  Once  again,  I  would  like  to  thank  the  members  of 
this  committee  for  allowing  me  to  speak  in  support  of  this  matter. 

Thank  you  very  much.  If  you  have  any  questions,  I  would  be  glad 
to  answer  them. 

[Prepared  statement  of  Alice  McDonald  follows:] 

'  Prepared  Statkment  op  Alice  McDonald,  Deputy  SuPERmrENiikNT  of  Pubuc 
"    iNSTRUcmoN,  Kentucky  Depahmsnt  op  Education 

Congressman  PerkinSi  and  membera  of  this  justinguished  Coinmittee,  I  am  Alice 
McDonald,  with  the  Department  of  Education,  "State  of  Kentucky/ 1  sincerely  appre- 
ciate the  opportunity  to  appear  before  you  to  sepak  concerning  a  matter  of  national 
importance. 

I  wish  to  address  you  today  in  support  of  the  proposed  ''Emergency  Mathemiatics 
and  Science  Education  ^Act/'^  Today,  there  ^  widespread  agreement  nationally  that 
we  are  fast  approaching  a  crisis  situation  not  unlike  tibat  the  United  States  faced 
when  the  Soviets  launched  Sputnik  in  1957.  SpeciHcally,  I  am  referring  to  the  enor- 
mous difficulties  we  as  a  nauoiTface  in  tryii^  to  meet  the  needs  of  tms  coimtry  in 
our  rapidly  changing  society— -a  society  that  daily  sees  our  nation  become  more  and 
miOre  dependent  upon  sophisticated  technology.  The  trend  is  moving  toward  a  con- 


524 


518 

tinually  increoBlng  number  of  citizens  growing  up  lacking  the  understanding  and 
skills  needed  to  function  in  our  modem  technological  world..  The  only  means  by  , 
which  our  nation's  political  and  educational  leaders  can  counter  this  trend  is  to  up- 
grade  the  quality  or  instruction  and  the  levels  of  achievement  in  the  areas  of  math- 
ematics and  science  at  both  the  elementary  and  secondary  levels.  To  accomplish  tms 
goal  it  is  necesscury  to  increase  the  numbers  and  qualifications  of  teachers  of  math- 
ematics and  science  at  these  levels.  The  proposed  "Emergency  Mathematics  and  Sci- 
ence Education  Act"  should  be  enacted,  for  it  is  aimed  at  both  improving  instruction 
and  achievement  levels  in  mathematics  and  science  as  well  as. alleviating  the  teach- 
er shortage  in  these  areas.  ^  ^  ,  .  xt.  /-«  1*U  J  « 
Kentucky  recognized  an  mipending  educational  crisis  in  the  Commonwealth  due 
to  the  shortage  of  mathematics  an  science  teachers.  The  state  has  experienced  a 
steady  decline  over  the  past  ten  years  in  the  production  of  mathematics  an  science 
teachers.  In  1971,  308  mathematics  and  science  teachers  were  newly  certified  in 
kentucky  as  comparred  to  only  110  in  1981.  Approximately  20  percent  of  the  state  s 
science  classes  are  being  taught  by  teachers  who  have  neither  a  college  m^or  nor 
minor  in  science.  In  one  area  of  the  state,  a  survey  showed  that  of  216  instructors 
teaching  earth"ficience  only  four  were  actually  certified  to  teach  the  subject.  Parallel 
to  these  statistics,  between  10*  and  16  percent  of  Kentucky's  public  school  math 
classes  are  being  taught  by  teachers  out  of  their  college  fields.  According  to  a  study 
conducted  by  the  National  Council  of  Teachers  of  Mathematics,  Kentucky  has  a 
critical  shortobe  of  physics  and  math  teachers  as  well  as  shortages  of  chemistry  and 
earth  science  teachers.                                 «      ,            ,       ,  ^    «  .  , 

As  a  result  of  that  study,  in  the  past  year  Kentucky  created  a  scholarship-loan 
program  for  college  students  in  their  sophomore  through  senior  years  that  provid^ 
grants  of  $2,500  a  year  to  attract  and  retain  qualified  teachers  in  the  math  and  sci- 
ence fields  in  grades  7-12.  If  the  student  enters  teaching  in  the  mathematics  or  sa- 
ence  areas,  a  year  of  the  loan-is  forgiven  for  each  year  the  student  works  as  a  teach- 
er. In  the  event  the  student  does  not  teach,  the  full  dmount  of  the  loan  must  be 
repaid  at  an  interest  rate  or  Treasury  Bills  plus  3  percent.  The  program  is  work|ng 
very  well  with  $200,000  already  loaned  to  more  than  100  students  during  the  pro- 
gram's first  year  of  existence.  For  the  next  year,  $410,000  has  been  budgeted  for  the 
continuance  of  the  current  program  ,  and  the  addition  of  another  100  ftew  students. 

We  believe  that  while  our  scholoarship-loan  program  is  a  move  in  the  right  <hrec- 
tion,  we  are  only  scratching  ,  the  surface.  At  least  two  other  states  and  several  local 
governments  have  instituted  similar  programs  for  locating  and  training  more  math 
and  science  teachers.  However,  the  teacher  shortage  is  a  nationwide  problem,  ac- 
cording  to  Harry  Tunis,  research  director  of  the  National  Council  of  Teachers  of 
Mathematics.  Tunis  states  that  the  Council's  studies  have  shown  that  most  statjw 
suffer  from  either  "shortages"  or  "critical  shortagjes"  for  high  school  teachers  |)f 
biology,  chemistry,  physics,  general  science,  earth  science,  and  math. 

The  National  Science  Board  Commission  on  PrecoUege  Education  in  mathematics. 
Science,  and  Technology  recently  released  a  report  which  included  some  alammg 
statistics.  This  report  revealed  that  in  1981,  43  states  of  45  responding  reported  a 
shortage  of  mathematics  teachers.  Shortages  for  physics  teachers  were  reiwrted  by 
'^istates.  During  the  same  year,  50  percent  of  the  teachers  newly  employed  nation- 
o  teach  secondary  science  and  mathematics  were  actually  uncertified  to  teach 
subjects.  From  1971  to  1980,  student  teachers  in  science  and  mathematics  de- 
d  significantly— a  third  as  many  in  science  and  only  a  fourth  as  many  m 
^«wivAlarmingly,  only  one-half  of  this  shrinking  number  actually  entered  the 
teaching  profession.  The  Commission's  report  also  dfiscloeed  that  fully  25  percent  of 
those  now  teaching  math  or  science  expect  to  leave  the  profession  m  the  near 
future.  •       J  • 

Inadequate  or,  in  some  cases,  nonexistent  equipment  in  the  mathematics  and  sci- 
ence fields  compounds  the  nationwide  problem  or  improving  instruction  and  mcreas- 
ing  achievement  in  these  areas.  No  matter  how  exceptional  our  teachers  and  stu- 
dents, they  are  sorely  handicapped  by  outmoded  instructional  equipment.  The  fact 
that  the  proposed  "Emergency  Mathematics  and  Science  Education  Act '  strongly 
addresses  this  contributing  problem  is  a  further  reason  this  bill  is  an  essential  piece 

*^^'^^TOntral  theme  of  this  entire  issue  is  the  student  himself. ^Why  is  there  such 
alarm,  almost  to  the  point  of  panic,  being  raised  over  student  levels  of  achievement 
^  mathematics  and  science  at  the  elementary  and  secondary  levels?  The  answers 
may  be  derived  from  startling  findings.  '    ^    \r   .     i  «  . 

lYeviously  I  referred  to  a  report  released  last  October  by  the  National  Scienw 
Boaid  Commission  on  Precollego  Education  in  Mathematics,  Science,  and  Technol- 
ogy Let  us  look  at  some  of  the  other  frightening  data  disclosed  by  this  study.  It  has 
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been  documented  that  student  achievement  in  math  and  science  is  declining  as  evi- 
denced by  declines  in  both  science  and  math  achievement  scores  of  United  States 
17-year  olds  in  two  areas:  (1)  declines  in  mathematics  scores  of  17-year  olds,  especial- 
ly severe  in  the  areas  of  problem-solving  and  applications  of  mathematics,  ana  (2) 
declines  in  mathematical  and  verbal  Scholastic  Aptitude  Test  (SAT)  scores  of  stu-  j 
dents  over  an  18-year  period  attending  through  1980. 
'  Declines  in  students  prepared  for  postsecondary  study  are  also  apparent.  Between 
1975  and  1980  total  student  enrollment,  at  four-year  colleges  and  universities  in- 
creased by  seven  percent^  but  at  the  same  tune  remedial  mathematics^  enrollments 
increased  by  72  percent.  Nationwide,  at  public  four-year  colleges,  25  percent  of  the 
math  courses  oRered  are  remedial  while  at  conununity  colleges  this  number  in- 
creases to  42  percent. 

The  Commission's  report  also  revealed  that  as  many  as  one-third  of  our  secondary 
schools  do  not  offer  sumcient  mathematics  courses  to  qualify  their  graduates  for  ad- 
mission to  accredited  engineering  schools.  Nationally  only  one-third  of  our  high 
schools  teach  calculus  and  fewer  than  a  third  offer  physics  courses  taught  by  quali- 
fied physics  teachers.  Many  educators  today  are  concerned  by  the  overall  state  of 
our  math  and  science  instructional  programs  in  this  country.  Not  only  are  we  con- 
cerned with  those  students  desiring  to  enter  careers  in  the  mathematics  and  science 
fields,  but  we  are  eoually  concerned  with  those  students  who  do  not  plan  such  ca- 
reers. In  1980,  only  9  percent  of  those  students  graduating  from  vocationally-orient- 
ed high  schools  took  three  years  of  science  courses,  and  only  18  percent  took  three 
or  more  years  of  mathematics  courses.  As  difficult  as  it  is  to  accept,  the  fact  exists 
that  our  United  States  educational  system  has  actually  regressed  in  that  the  propor- 
tion of  students  in  grades  9  to  12  enrolled  in  science  courses  as  compared  to  total 
enrollment  has  declined  in  the  past  20  years.  In  this  area  our  schools  were  more 
effective  20  years  ago  than  they  are  today. 

Another  area  which  has  the  potential  to  exert  aggregative  effect  upon  both  the 
quality  of  instruction  and  the  levels  of  achieveme^in  mathematics  and  science  is 
tnat  of  inadequate  educational  research  in  math  and  science  education.  Although 
considerable  progress  is  being  made  in  these  areas,  the  need' still  far  outweighs 
present  and  past  accoifioplishments  in  this  cu^a.  If  we  do  not  continue  to  learn  more 
about  the  learning  process  itself  and  how  to  reach  students  through  effective  in- 
structional approaches  in  the  classroom,  everything  else  we  do  will  be  in  vain.  The 
proposed  "Emergency  Mathematics  and  Science  Education  Act"  before  you  also  ad- 
dresses this  all  importcUit  aspect  of  the  problem  and  is  another  reason  I  feel  it  is  a 
strong  and  essential  measure.  '  ^ 

Educational  leaders  nationwide  are  in  agreement  that  the  existing  shortages  of 
mathematics  and  science  teachers  axe  fast  approaching  the  critical  stage.  Efforts  at 
the  local  and  state  levels  might  temporarily  slow  this  slide  toward  disaster,  but  only 
f4he  federal  government  has  the  ability  and  resources  to  solve  the  problem.  Incen- 
tives, such  as  those  contained  in  the  proposed  "Emergency  Mathematics  and  Science 
Education  Act,"  must  ge  given  to  teachers  and  prospective  teachers  in  the  math  and 
science  areas  in  order  to  convince  them  tastay  in  the  schools.  Something  must  be 
done  to  halt  the  staggering  pumber  of  math  and  science  teachers  leaving  education 
for  more  lucrative  jobs  in  biisiness  and  industry. 

The  Soviet  Union's  launching  of  an  earth  satellite  in  the  1950's  convinced  many 
Americans  of  a  cKallenge  that  became  a  matter  of  public  policy.  .The  same  challenge 
has  again  been  directed  to  the  United  States  by  way  of  a  recent,  ^yell-publicized 
comparison  between  the  mathematics  and  science  curricula  of  the  two  countries. 
Something  must  be  done  now  to  provide  a  vital  dose  of  adrenalin  to  our  nation's 
schools  at  a  time  when  our  needs  m  the  mathematics  and  science  areas  are  greater 
than  ever  before.  If  we  do  not  tak0  immediate  action  to  bolster  proj^rams  in  these 
vital  areas,  how  can  we  possibly  claim  to  be  serious  about  maintaining,  or  as  some 
might  say  regaining,  our  nation's  leadership  position  internationally  in  science  and 
technology. 

In  cloemg  I  would  like  to  say  to  the  members  of  this  distinguished  Committee,  the 
educational  foundation  of  the  United  States  desperately  needs  the  provisions  pro- 
posed by  the  "Emergency  Mathematics  and  Science  Education  Act."  To  delay  such 
action  any  longer  could  be  disastrous.  I  uroe  vou  to  act  now  and  to  pass  this  crucial 
piece  of  legislation.  The  original  National  Deiense  Education  Act  of  1958  was  an  his- 
torical document  that  reshaped  and  redirected  education  once  before  at  a  time  when 
we  faced  a  national  crisis.  The  measure  before  us  today  would  amend  the  National 
Defense  Education  Act  by  adding  a  new  title  and  is  equally  as  important  and  essen- 
tial as  was  the  original  act.  The  proposed  "Emergency  Mathematics  and  Science 
Education  Act"  would  not  only  provide  a  skilled  workforce  for  our  highly  technical 
society  in  general  but  would  provide  a  skilled  workforce  for  an  equally  technologi- 
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cally  complex  deforuie  Byatem.  Finally,  I  sincerely  feel  that  the  proposed  "Emeiigefl- 
cy  Mathematics  and  Science  Education  Act''  would  stimulate  th6  transition  of  our 
nation  from  an  industrial  to  a  highly  technological  society.  -  \ 

Once  again  I  would  like  to.  thank  the  members  of  this  Committee  for  allowing  me., 
to  spe^^  in:  .Bupi>ort.  of  a  matter  of  utmost  urgency  and  importance  to  all  of  ua  in 
this  great;  imtioni  -;^  ^ 

Mr.  koGOVSKK.  Thank  you  for  being  here,  Ma.  McDonald. 

As  I  indicated,  your  written  teatimabjf  be  made  a  part  of  the 
record.  The  record  will  be  kept  open  imm  we  receive  it 

As  you  know,  and  you  have  had  a  chance  to  listen  briefly  to 
some  of  the  testimony  that  the  previous  panel  gave  us,  we  were 
talking  about  a  large  monumental  problem  here  and  a  problem 
that  wll  not  be  solved  overnight  V^'^^:^^-  :  - 

Do  you  have  any  suggestions  as  to  what  do  we  do?  We  are  in  a 
situation  here  now— this  is  a  small  part  of  the  problem— we  have 
high  school  students  who  at  least  in  this  person's  mind  tend  to  not 
want  to  take  some  of  the  math  that  they  should  take,  some  of  the 
advanced  math  they  should  take  in  their  third  or  fourth  year  of 
high  sefaml  just  because  their  parents  put  emphasis  on  getting 
some  kinder  a  straight  A  average,  and  consequently  they  know 
one  way  tolao  that  is  not  to  take  more  difficult  courses  like  math 
and  8cienc€s 

Whai  dpl^ou  do  as  an  educator,  as  a  superintendent,  to  solve  a 
probleih  like  that?  i. , 

Ms.  McDoNAU).  I  think  educators  need  to  take  some  responsibm- 
ty  on  the  local  level  and  the  standards  need  to  be  there.  In  Ken- 
tucky in  the  last  few  months  we  have  started  a  new  college  prep 
program.  In  order  to  enter  college  you  must  have  20  credits  instead 
of  the  18  now,  and  the  extra  2  credits  would  be  math  and  science. 

If  you  graduate  with  18  you  can  enter  college  conditionally  and 
in  the  years  to  come  we  look  for  several  of  the  colleges  not  to  take 
students  conditionally.  . 

I  think  we  arp  over  a  period  of  time  forcing  our  students  back 
into  coU^e  preparatory  courses  so  they  dp  not  take  them  on  a  re- 
medial basis.  J 

But  the  problem  exists  in  Kentucky  and  certainly  in  the  South 
that  we  do  not  have  trained  math  and  science  teachers  to  put  in 
the  K^lassroom.  So  you  do  find  the  teacher  with  just  one  or  two 
classes  in  mathematics  who  would  be  teaching  mathematics 
courses. 

I  think  that  that  is  certainly  a  turn-off  for  students,  also. 

Certainly  a  well-trained  math  teacher  is  what  a  student  deserves 
who  decides  to  take  the  course. 

Mr.  KoGOVSEK.  Thank  you  very  much  for  your  testimony,  Ms. 
McDonald. 

At  this  time  the  committee  stands  acib'oumed. 
[Whereupon,  at  12:37  p.m.,  the  subcommittee  was  acyoumed,  sub- 
ject to  the  call  of  the  Chair.] 

[Additional  material  for  record  fpUows:] 

Prepared  Sfatkment  of  Hon.  Leon  E.  Panetta,  a  Representative  in  Congress 
^   From  THE  State  OF  California  • 

The  economic  statistics  of  these  difficult  times  have  become  typically  familiar,  but 
the  statistics  on  math  and  science  education,  which  are  integrally  related  to  our 
current  economic  hardship,  have  until  now  not  received  the  same  amount  of  atten- 
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tion.  Only  rocontlv  havo  wo  bocomo  familiar  with  the*  fact  that  ovfer  the  past  15 
year8»  Japan  and  West  Gormanv  have  doubled  their  output  of  scientists  and  engi- 
neers, while  the  decade  of  the  1970*8  saw  the  number  of  Ph.D.'s  in  physics  awarded 
by  American  universities  drop  by  almost  half;  the  fact  that  Japan,  with  only  half 
our  population,  now  graduates  more  engineers  than  we  do;  and  the  figures  on  the 
serious  shortage  of  math  and  science  teachers  on  the  elementary  and  secondary  as\ 
well  as  college  and  university  levels.  / 

The  prescription  for  'Uiis  alarming  situation  is  clear:  The  federal  government 
must  spark  a  new  commitment  tp  math  and  science  education  similar  to  that  which 
followed  the  launch  of  the  first  Sputnik.  H.R.  30  represents  an  excellent  inltiatjive 
for  focusing  national  attention  ana  effort  on  this  problem,  and  for  developing  correc- 
tive measures  on  the  elementary  and  secondary  levels  as  well  as  in  higher  educa- 
tion. I  commend  Chairman  Perkins,  Congressmen  Simon'^^d  Goodling/and  the 
others  who  have  worked  on  this  measure,  which  has  already;^ui£eived  a  large  dl^gree 
of  bipartisan  support,  and  hope  that  it  will  gain  qidck  apprb^^  |  / 

However,  X  would  like  to  focus  today  on  one  aspect  .of  thel^th/science  eiducation 
issue  which,' in ^pite  of  the  current  debate,  has  not  in  my  view  received  adequate 
attention.  This  is  the  matter  of  the  math/science  ''gender  gap,"  the  tremendous  dis- 
parity in  the  number  of  males  and  females  who  study  these  subjects  and  who 
pursue  careers  which  are  math-  or  science-related.  The  decline  of  math  and  science 
among  our  nation's  students  is  alarming,  but  the  statistics  on  women  and  girls  are 
staggering  in  their  implications.  y\ 

On  the  elementary  and  secondary  ^eyel:  Girls  consistenUy  score  50  points  lower 
than  boys  on  the  math  sections  of  th^^holastic  Aptitude  Test  usually  required  for 
college  adinission,  although  scores/^  the  verbal  sections  are  basically  eqiuvalent.  4 
percent  of  boys  but  only  1  percent  of  girls  score  between  700  and  800  (the  top  score) 
in  math;  16  percent  of  hoys  but  only  8  percent  of  girls  score  between  ?00  and  699. 
Obviously  this  has  a  significant  effect  on  the  quality  of  higher  education  which 
these  girls  are  able  to  receive,  and  on  their  subsequent  careers.  Of  the;  o^ae  million 
college-bound  students  who  took  the  SAT's  in  1981,  two-thirds  of  the  boys  but  only 
one-half  of  the  girls  had  four  years  of  high  school  math — a  necessity  for  a  college 
degree  in  most  math-  or  science-related  fields,  and  advisable  for  many  other  areas  of 
study  as  well. 

In  higher  education:  Women  earned  350  bachelor's  degrees  in  engineering  in  1970, 
0.7  percent  of  the  total.  By  1980  that  number  had  risen  only  to  6,100,  10  percent  of 
the  total.  In  1980-81,  the  mean  score  on  the  quantitative  section  of  the  Graduate 
Record  Examination  (GRE),  required  for  admission  to  most  graduate  programs,  w;as 
563  of  a  possible  800  for  males,  but  only.  484  for  females.  In  1979-80,  doctorates  in 
math  were  awarded  to  624  men  and  100  women  (13.8  percent  of  the  total);  in  phy^ 
ics,  to  766  men  and  62  women  (7.6  percent);  in  engineering,  to  2,412  men  and  95 
women  (3.8  percellt). 

In  the  professions:  In  1980,  only  4  percent  of  engineers  were  women;  women  aver- 
aged 11.4  percent  acn:^  all  science  and  enpneering  fields.  A  study  cited  in  Science 
magazine  m  1981  found  that  women  had  higher  unemployment  rates  and  lower  sal- 
aries than  men  in  aU  fields  of  science  and  engineering,  at  all  de^ee  levels,  and  at 
all  levels  of  experience,  and  that  these  disparities  widened  with  higher  degree  levels 
and  with  yeajs  of  experience.  The  study  concluded,  "Graduate  enrollments  indicate 
continuing  increases  over  at  least  the  next  several  years  in  degree  awards  to 
women,  but  their  access  to  equal  employment  and  advancement  opportunities  is  not 
yet  assured."  Overall,  women  earn  $0.59  for  every  dollar  earned  by  men. 

The  question  of  whether  the  inherent  math/science  abilities  of  males  and  females 
differ  is  still  unresolved,  although  recent  studies  have  found  that  boys  are  no  better 
than  girls  at  mathematical  reasoning.  In  fact,  most  studies  have  found  no  differ- 
ences in  achievement  through  the  junior  high  school  level;  although  significant  dif- 
ferences develop  by  the  end  of  high  school — differences  which  may  well  be  due  to 
boys'  higher  participation  in  math  classes  and  activities,  rather  than  to  biological 
factors.  • 

What  is  clear,  however,  is  that  social  and  educational  factors  play  a  mcgor  role  in, 
girls'  decisions  to  enroll  in  math  and  science  at  thei  secondary  school  level  and  in 
their  progress  in  these  courses,  and  thus  influence  heavily  their  participation  in 
higher  levels  of  math/ science  education  and  the  shape  of  their  future  careers.  One 
Edfucational  Testing  Service  researcher  found  so^alled  "math  anxiety"  not  among 
female  high  school  students,  but  among  teachers  and  counselors  who  refrain  from 
encouraging  even  talented  girls  to  pursue  math-  and  science-related  educations  and 
careers.  The  study  also  found  that  girls  who  take  advanced  placement  high  school 
math  courses  often  choose  not  to  take  the  College  Board  Advanced  Placement  exam- 
ination, which  can  translate  that  achievement  into  college  credit  or  placement.  A 
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University  of  Michigan  roaearcher  found  that  srirla  are  twice  oa  likelv  as  boys  to 
drop  math  in  high  school,  regardless  of  their  ability.  A  Northwestern  yniyersity  re- 
searcher  noted  that  even  the  most  talented  and  productive  female  math  studente 
iret  "mixed  messages"  from  educators  concerning  possible  careers  in  math.  v^bvipuB- 
Fv.  the  truth  about  inherent  sex-related  differences  in  math  ^aijd  wience  ability 
cannot  be  determined  untU  the  external  factors,  the  disparities  m  educational  treatr 
ment  and  social  acceptance,  are  eliminated.  /  _x  *u  •* 

Clearly  the  funds  authorized  under  H.R.  30  can  be  used  to  help  correct  this  situa- 
tion Teachers  can  be  made  more  aware  of  the  different  treatment  given  to  males 
and'females  in  math/science  education,  and  of  the  need  to  attract  and  retain  girls 
and  women's  interest  in  theae  fields.  Programs  c6n  be  developed^  on  all  educational 
levels  to  increase  women's  knowledge  and  skills  in  math  and  science,  and  to  boost 
their  self-confidence  In  pursuing  careers  in  these  fields. 

Such  effortsi  must  not  be  viewed  simply  as  a  gesture  to  women  or  even  simply  as 
a  mattei/of  eqliity.  It  is  a  question  of  mamtainmg  the  prinXJiple  of  equal  opportunity 
in  education  arm  in  the  workplace,  but  it  is  also  a  question  of  economic  necessity. 
We  simply  cannot  afford  to  waste  the  talents  of  any  of  our  young  people  if  pur  econ- 
omy is  to  recover  and  our  productivity  to  increase.  I  am  hopefuJ  that  H  K.  30  and 
other  efforts  now  underwav  to  improve  the  status  of  math  and  science  education  m 
this  country  will  help  to  close  this  math/science  "gender  gap/  will  encourage  girls 
and  women  with  exceptional  talents  in  math  and^ience  to  make  use  of  those  abili- 
ties, and  by  widening  their  range  of  options  and  opportunities,  improve  the  quality  , 
of  life  for  allofus. 

The  Secretary, 
.        .  Washington,  D.C, 

Hon.  Thomas  P.  O'Neill,  Jr., 
Speaker  of  the  House  of  Representa  tives, 

Washington,  D.C.      '  k  ,  ,  ^. 

Dear  Mb.  Speaker:  Enclosed  for  consideration  of  the  Congress  is  a  bill  entitled  the 
"Science  and  Mathematics  Teacher  Development  Act  of  1983."  Also  enclosed  is  a 
section-by-section  analysis  of  the  bill.  '  ^  *      •  j 

The  purpose  of  the  bill  is  to  increase  the  competence  of  American  secondary 
studente  in  science  and  mathematics  by  narrowing  the  gap  between  the  current 
suddIv  of  dualified  secondary  school  teachers  of  science  and  mathematics  and  the 
current  need  for  such  teachers.  The  bill  would  authorize  science  and  mathematics 
blockgrant  assistance  to  States  for  scholarships  to  be  awarded  to  individuals  who  can 
.  become  qualified,  within  one  year  to  teach  science  or  mathematics  at  the  secondary 
level,  in  grades  nine  through  twelve.  ,    ,    .      ,  * 

I  believe  that  in  the  past  year  or  two  the  Nation  has  reached  a  broad  consensus  that 
our  students  should  achieve  increased  competence  in  science  and  mathematics. 
However,  there  is  a  growing  gap  between  the  supply  ^^^hera  qualiM  ^  ^^^^ 
these  subjects  at  the  secondary  school  level  and  the  need  for  such  teachers  This  is  a 
significant  barrier  to  improvement,  and  the  gap  will  only  widen  as  States^ and 
legalities  raise  their  standards  and  requirements  for  students  in  these  subjects  Yet,  I 
believe  that  raising  standards  and  requirerpents  is  essential  if  we  are  to  maintain 
America's  technological  edge,  and  prepare  our  young  people  to  function  eflectively  in 
tomorrow's  technological  society.  ,     •    ,  yn,,      .   .         c»  n 

Testimony  presented  to  the  Department's  National  C6mmission  on  t^xcellenoB  in 
Education  by  the  President  of  the  National  Science  Teachers  Association  (NblAj 
S  additional  light  on  this  subject.  According  to  NSTA  data,  for  the  ten-year  period 
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ll)71-U)H0  thoro  was  11  (14  porcont  doclino  in  the  avorngo  number  of  science  teachers 
trained  annualy  to  teach  in  secondary  schools.  The  comparable  figure  for  mathemat- 
ics teachers  is  78  percent.  Despite  declining  student  (DnroUments,  States  continue  to 
report  shortages  or  math  and  science  teachers.  In  addition,  it  has  been  estimated  that 
there  are  about  10,000  individuals  currently  teaching  math  ond  science  courses  in 
secondary  schools  who  are  not  fully  qualified  to  do  so. 

These  statistics  point  to  the  need  to  expand  our  pool  of  potential  new  math  and 
science  teachers  to  include  teachers  now  certified  in  other  subject  and  individuals 
from  business  and  industry  with  subject  matter  competence  but  who  lack  pedagogical 
experience.  This  bill  provides  financial  assistance  that  will  enale  such  individuals  to 
receive  the  necessary  instruction  to  become  qualified, 

The  bill  would  authorize  assistance  of  $50  million  per  year  for  four  years.  The  funds 
would  be  distributed  to  the  States  on  the  basis  of  the  number  of  children  aged  fourteen 
through  seventeen  residing  in  the  State — a  foi'mula  designed  to  refiect  the  number  of 
high  school-aged  students.  Federally  recognized  Indian  tribes  would  also  be  eligible  to 
apply  directly  for  block  grant  funds. 

Under  section  5  of  the  bill,  any  State  desiring  to  receive  a  grant  would  be  required  to 
submit  an  annual  Proposed  Use  Report.  The  purpose  of  this  report  is  to  assure 
accountability  to  the  citizens  of  each  State.  In  this  report  the  State  would  describe  how 
it  would  use  the  funds  to  address  the  purposes  of  the  Act — that  is,  how  the  State's 
program  would  improve  the  quality  of  secondary  school  science  and  mathematics 
instruction  by  meeting  the  need  for  additional  Qualified  teachers,  especially  in  areas 
whcr  there  is  a  shortage  of  teachers  or  where  there  are  plans  to  increase  science  or 
mathematics  enrollments  or  graduation  requirements. 

In  those  cases  in  which  the  State  chose  to  operate  the  program  through  local 
educational  agencies,  the  Proposed  Use  Report  would  describe  now  the  funds  would  be 
distributed  to  local  educational  agencies.  In  addition  to  a  number  of  standard 
assurances,  the  report  would  dlso  describe  how  the  State  would  provide  students 
attending  private  secondary  schools  equitable  opportunities  to  benefit  from  the  State's 
program.  Each  report  after  the  first  would  contain  an  assessment  of  the  State's 
program.  The  bill  would  require  the  report  to  be  made  public  prior  to  its  submission  to. 
the  Secretary.   

Section  8  of  the  bill  describes  the  authorized  u£e  ofmnds  provided  under  this  Act.  It 
provides  that  the  funds  would  be  used  for  scholartihipsHhat  would  enable  recipients  to 
receive  the  instruction  needed  £0  become  qualifieaTO4esieh  science  or  mathematics  in 
public  or  private  secondary  schools. 

The  funds  are  intended  for  individuals  who  can  quickly  become  qualified  to  teach 
science  or  mathematics.  Eligible  individuals  must  hold  a  bachelor's  degree  and  must 
be  able  to  become  qualified  to  teach  math  or  science  at  the  secondary  level  within  one 
year.  Prime  candidates  for  these  scholarships  include  teachers  currently  qualified  in 
fields  other  than  science  and  mathematics,  including  those  who  are  t^ching  math- 
ematics or  science  courses  on  a  provisional  basis  but  are  not  certified  in  these  subject 
areas  who  lack  the  academic  preparation  necessary  to  teach. 

The  assistance  provided  to  a  State  under  this  Act  could  be  used  to  pay  for  no  more 
than  $5,000  per  individual  scholarship.  Although  the  bill  would  not  require  States  or 
localities  to  match  Federal  funds,  we  anticipate  that  the  funds  provided  under  this  Act 
would  be  supplemented  by  funds  from .  State,  local  and  private  sources.  With  the 
assistance  provided  under  this  bill,  we  estimate  that  some  10,000  teachers  could  be 
trained  each  year. 

In  order  to  ensure  that  the  funds  are  used  to  train  individuals  who  will  teach,  the 
bill  would  reuire  the  State  of  , local  educational  agencies  to  condition  selection  as  a 
scholarship  recipient  upon  that  person'e  agreement  to  teach  science  or  mathematics 
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for  a  reasonable  porlod  of  time  In  a  particular  school.  The  bill  would  alao  autlwrizo 
waiver  or  modification  of  these  ogreemente  in  circumstances  proscribed  by  the  State 
or  local  educational  agencies.  The  bill  would  not  require  scholarship  recipients  to 
teach  for  a  specified  number  of  years  because  we  believe  that  the  typo  of  commitment 
to  bo  required  of  recipients  is  a  determination  that  is  properly  left  to  Stote  and  local 

discretions  .  i    ^    ^  j    .     **  ji 

In  requiring  a  State  to  provide  for  equitable  opportunities  to  students-  attending 
pdvate  secondary  schools  to  benefit  from  the  Staters  program,  the  bill  ntiakes  it  clear 
that  na  funds  provided  under  this  Act  could  be  used  for  religiouft  worship.  Instruction, 
proeelytization,  or  any  activity  of  a  school  of  divinity.  The  bill  would  also  require  the 
State  to  take  account  of  the  relative  numbers  and  needs  of  these  students  in  providing 
for  their  equitable  participation  in  the  program.  r  i.  o  i 

The  bill  also  includes  provisions  which  would  make  certain  sections  of  the  Oeneral 
Education  Provisions  Act  applicable  (section  6);  require  each  State  to  provide  for 
audits  every  two  years  of  all  activities  supported  under  this  Act  (section  7);  and  detine 
a  number  of  terms  used  in  the  Act  (section  11).  Section  12  would  provide  that  the  Act 
shall  take  effect  October  1.  1983  and  shall  expire  October  1,  1987*  The  bill  does  not 
contain  a  nondiscrimination  provision  because  the  programs  andC?activities  funded 
under  this  Act  would  be  subject  to  the  civil  rights  statutes  as  programs  and  activities 
receiving  Federal  financial  assistance.  i..  u-n 

'  The  Department  of  Education  recommends  prompt  and  favorable  action  m  this  bill. 
This  bill  would  improve  the  quality  of  education  by  providing  immediate  assistance  to 
States  and  localitfes  to  met  their  critial  and  growing  needs  for  additional  qualified 
science  and  mathematics  teachers. 

The  Office  of  Management  and  Budget  advises  the  enactment  of  this  proposed 
legislation  would  be  in  accord  with  the  program  of  the  President. 

An  identical  letter  is  being  sent  to  the  president  of  the  Senate.  , 

S'"'^^'*'^'  T.H.BEIX. 

A  Bill  ^ 

To  inci^ease  the  competence  of  American  secondary  students  in  science  and  math- 
ematics by  narrowing  the  gap  between  the  current  supply  of  qualified  teachers  of 
science  and  mathematics  at  the  secondary  level  and  the  current  need  for  such 
teachers,  and  for  other  purposes.  .       ^  ,    rr     j  . 

Be  it  enacted  by  the  Senate  and  the  House  of  Representatives  of  the  United  States 
in  Congress  assembled.  That  this  Act  may  be  cited  as  the  "Science  and  Mathematics 
Teacher  Development  Act  of  1983". 

PURPOSS 

Sec.  2.  The  purpose  of  this  Act  is  to  improve  the  quality  of  science  and  mathematr 
ics  instruction  in  the  United  States  by  helping  States  and  localities  meet  the  critical 
need  for  additional  -^^ualified  science  and  mathematics  teachers  at  the  secondary 
level;  particularly  in  areas  where  there  is  a  shortage  of  such  teachers,  and  by 
makibg  it  possible  for  States  and  localities  to  increase  science  or  mathematics  en- 
rollments or  graduation  requirements  at  the  secondary  level.  ^ 

AUTHORIZATION  OF  APPROPRIATIONS 

Sec.  3.  For  the  purpose  of  carrying  out  this  Act  there  are  authorized  to  be  appro- 
-  priated  $50,000,000  for  each  of  fiscal  y^ars  1984,,  1985, 1986.  and  1987. 
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IITATK  AUX)TMKNT» 

Soc.  4.  (a)  From  tho  Aindu  appropriatod  undor  Section  3  for  unv  fiscal  year,  tho 
Secrotarv  may  resorvo  not  moro  tnan  ono  por  contum  for  granU  to  tho  Insular 
Aroos.  Tno  Secretary  shall  apportion  the  amount  reserved  for  the  Insular  Areas  ac- 
cording to  their  respective  needs  for  assistance. 

(b)  From  the  remainder,  the  Secretary  shall  allot  to  each  State  (excluding  the  In- 
sular Areas)  an  amount  which  bipurs  the  same  ratio  to  that  remainder  as  the 
number  of  persons  aged  fburteon  through  seventeen,  inclusive,  residing  in  the  State 
bears  to  the  number  of  those  person^  in  all  the  States  (excluding  the  Insular  Areas). 

(cXl)  The  Secretary  may  reallot  all  or  a  portion  of  a  States  allotment  for  any 
fiscal  year  if  tho  State  does  not  submit  a  Proposed  Use  Report  under  section  6,  or 
informs  the  Secretary  that  it  does  not  need  the  full  amount  of  its  allotment  for  that 
f^al  year.  The  Secretary  may  .fix  one  or  more  dates  during  a  fiscal  year  upon 
^^hiclvto  make  reallotmenta. 

^9^2(B)^t*he  Secretary  mav  reallot  funds  to  one  lor  more  States  that  have  a  current 
need^ipr  additional  funds  under  this  Act.  Any  funds  reallotcd  to  another  State  shall 
-be  deem^  not  to  be  part  of  its  regular  allotment  for  the  fiscal  year  in  which  it  re* 
ceives  thef  roallotted  funds.      ^         ,  j  ^ 

(d)  For  jthe  purpose  of  deterijnining  allotments  under  this  section,  the  population 
agm  fou](*teen  through  seventeen,  inclusive,  residing  in  any  State  sliall  be  based  on 
the  lat<»9t  data  that  are  satisfacitory  to  the  Secretary. 

(eXl)  The  Secretary  shall  allot  to  each  Indiieui  tribe,  which  submits  a  Proposed  Use 
Report  that  meets  the  requirements  of  section  6,  an  amount  which  bears  the  same 
ratio  to  thq  allotment  of  the  $tate  or  States  in  which  the  tribe  is  located  as  the 
number  of  members  of  the  Indian  tribe  aged  fourteen  through  seventeen,  inclusive, 
residing  ih  that  State  or  Staties  bears  to  the  number  of  persons  aged  fourteen 
through  seventeen,  inclusivertejsiding  in  the  State  or  States. 

<2)  The  Secretary  shall  reduce  the  amount  allotted  to  a  State  or  States  under  sub- 
section (b)  py  the  amount  allotted  to  an  Indian  tribe  under  paragraph  (1).  . 

(3)  For  purposes  of  this  subsection,  the  term  "Indian  tribe  means  any  Indian 
tribe,  band;  nation,  or  other  organized /group  or  community,  including  any  Alaska 
Native  villtige,  which  is  recognized  by  the  Secretary  of  the  Interior  as  having  special 
rights  and  ^i)onsibilitic8,  and  is  reco^ized  as  eligible  for  the  unique  services  pro- 
vided by  th^  Division  of  Indian  Affairs  to  Indians  because  of  their  status  as  Indians. 

PROPOSED  USB  REPORT  .  \ 

Sec.  5.  (a)  J(Vny  State  desiring  to  receive  a  grant  authorized  by  this  Act  during  any 
fiscal  year  shall  submit  to  the  Secretary  an  annual  Proposed  Use  Report  wl^ich  de- 
scribes how  the^  funds  under  this  Act  will  be  used.  The  Proposed  Use  Report  |  

(1)  described-  / 

(A)  how  the^State's  program  will  achieve  the  purposes  of  this  Act,  as  welll. 
State's  specific/goals; 

(BXi)  how  the  funds  awarded  under  this  Act  will  be  used  by  tlje^tate,  or 

(ii)  to  the  extent  the  State  will  not  operate  the  program  difectly,  how  funds  will 
be  distributed  to  local  educational  agencies;  and  / 

(C^  how  the  State  will  provide  secondary  level  students  attending  private  schools\ 
equitable  opportunities  to  benefit  from  the  State's  programJ  ^ 

(2)  contain  assurances  that  the  State  will—  (  ^ 
(A)  provide  for  such  methods  of  administration  as  are Viecessary  for  the  proper 

and  efficient  administration  of  programs  under  this  Act; 

,  (B)  provide  for  such  fiscal  control  and  fund  accounting  procedures  as  are  neces- 
sary to  ensure  proper  di^ursement  and  use  of  Federal  funds  paid  to  the  State;  and 


must — • 
as  the 
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(C)  maintttin  continuing  public  admlnUtrntlvo  direction  and  control  over  ftmda 
used  to  benefit  itudenti  uttendhitf  private  BChoolfl.     ,        .  .   r  lu- 

(b)  Kach  I»it)pofled  Uw  Report  (after  the  rtrat)  muat  contain  on  oflsoflament  of  the 
succeea  of  the  State's  proffram  during  the  preceding  year.  Including  an  afl8e«ain0nt 
of  the  extent  to  which  the  SUte  met  the  purpoeee  o?  this  Act  a»  well  aa  the  ppeclflc 
goala  It  oetobliflhed  for  that  preceding  year.         ^  ,  ^      .1    a*  *    i.  n 

(c)  Prior  to  Bubmlttlng  the  Propoeed  Use  Report  to  the  Secretary  the  State  ehall 
make^ft  public  In  o  manner  thot  facilitates  comment  from  intereeted  agpnciee, 
groupB,  and  individuola. 

^        .  QKHKRAL  EDUCATION  PROVIfllONS 

Sec.U  Only  the  following  eectionB  of  the  General  Education  Proviflions  Act  flhcdl 
apply  t<>  programs  and  actTvitlee  conducted  under  this  Act:  ^^ojm  AlAa)  tmd  i^h 
416.  418.  4177420.  422(a)  (1)  and  (2).  426(a).  432,  487.  438.  489.  440.  451.  452,  454.  455, 
and  456. 

AUDITS 

Sec  7.  Each  State  shall  provide  for  independent  financial  and  compliance  audita 
of  all  programs  and  activitiea  supported  with  Federal  ftinds  awarded  under  this  Act. 
Thoee  audits  shall  be  conducted  at  least  every  two  years  and  m  accordance  witn 
standards,  prescribed  by  the  Comptroller  General.  Reports  of  those  audits  shall  be 
avoilable  to  the  public.  ^ 

/  UBS  OF  FUNDS 

Sec  8.  (a)  The  State  shall  use  its  grant,  either  directly  or  through  local  education- 
al agencies,  to  increase  the  number  of  teachers  who  are  qualified  to  teach  science  or 
mathematics  at  the  secondary  level  in  public  or  private  schools,  by  awarding  schol- 
arships which  will  enable  the  recipients  to  receive  necessary  instruction  at  institu- 
tions of  higher  education.  ^    J       J     x^.  A^*' 

(b)l)  For  each  scholarship  recipient  a  State  may  use  fUnds  under  thw  Act  to  pay  a 
portion  or  the  total  amount  of  the  scholarship  (including  tuition  and  stipond)^pro- 
vided  to  the  recipient  to  enable  the  recipient  to  acquire  the  necessary  quaUfications 
to  teach  science  or  mathematics  at  the  secondary  level.  ,     .        ,  , 

(2)  A  State  may  not  use  funds  under  this  Act  to  provide  mstruction  to  a  scholar- 
ship recipient  for  more  than  one  period  of  twelve  consecutive  months  or  to  pay  more 
than  $5,000  toward  the  total  amount  of  the  scholarship. 

SCHOLAB8HIF  RECIPIENTS 

Sec.  9.  (a)  A  State  may  select  as  a  scholarship  recipient  only  a  person  who  at  the 
time  the  scholarship  is  awarded—  ^ 

(1)  has  at  least  a  Bachelor^s  degree;  and  *  \.  a      1^.  1 

(2)  lacks  the  qualifications  to  teach  science  or  mathematics  at  the  secondary  level 
in  public  or  private  schools  in  that  State,  but  can  become  quabfied  within  one  year. 

(b)  A  State  or  local  educational  agency  (unless  the  State  detemunes  otherwisej 
shall  condition  selection  as  a  scholarship  recipient  upon  that  person  s  agreement  to 
teach  science  or  mathematics  at  the  secondary  level  for  a  reasonable  period  of  tune 
in  a  pubUc  or  private  school  determined  by  the  State  or  the  local  educational  a|fency 
to  have  a  need  for  such  a  teacher.  A  State  or  local^  educational  agenpr  naay  waive  01 
modify  a  scholarship  recipient's  agreement  in  circumstances  prescribed  by  the  State 
or  local  educational  agency.  .   ^     \    1   *  i. 

(c)  A  State  may  require  a  local  educational  agency  or  private-school  at  which  a 
scholarship  recipient  will  teach  to  contribute  a  portion  of  the  total  amount  of  th€ 

•  scholarship  (including  tuition  and  stipend).  ,  1     . .       •  •    *  * 

(d)  Notmng  in  this  Act  shall  be  construed  to  require  a  scholarship  reapient  U 
.   become  certified  under  State  law. 

PARTICIPATION  OF  OTUDKNTS  IN  PRIVATE  SECONDARY  SCHOOLS 

Sec.  10  (a)  The  State  shall  pro\'ide  to  secondary  lever  students  attending  private 
schools  opportunities  to  benefit  from  its  program  that  are  equitable  compared  to  th< 
opportunities  offered  to  secondary  level  students  attending  public  schools,  takini 
into  account  the  relative  numbers  and  needs  of  those  student  populations. 

(b)  No  funds  under  this  Act  may  be  used  for  any  religious  worship,  instruction,  01 
proselytization,  or  any  activity  of  a  school  or  deparbnent  of  divimty. 
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Boc.  11.  Aju  uaetl  In  thla  Act— 

(1)  TM  term  "Stote''  iiicludoa,  in  addition  to  tlio  Btivoral  Btatoflp  tlio  District  of  Co* 
lumbi«,  tho  Cominonwonltli  of  Puerto  Ilico.  tho  Virgin  Iidamlit,  Guam,  Attlorican 
Somoa,  the  Northern  Mariana  IslandiS,  and  tho  Truat  Territory  of  the  Pacific  Is^-- 
Innda.    .  j 

/  (2)  Tho  term  "secondary  level"  means  grades  nine  through  twelve. 
'    (I))  Tho  term  "science''  means  the  natural  sciences. 

(4)  Tho  term  "mathematics''  means  oil  branches  of  nuithematlcs,  including  corn^ 
puter  science. 

(5)  I'ho  term  "local  educational  ogency"  means — 

(A)  0  public  board  of  educatioi^  or  other  public  outhority  lopblly  constituted  within 
a  State  for  either  administrative  control  of  or  direction  of;  or  to  perform  service 
functions  fojTp  public  secondary  schools  in — 

(i)  a  city,  county,  township,  school  distrii;t*  or  other  political  subdivision  of  a  State; 

or  . 

(ii)  such  combination  of  k^hbol  districts  or  counties  a  State  recognizes  as  an  ad- 
ministrative agency  for  its  public  secondary  schools;  or 

(B)  any  other  public  institution  or  agency  that  has  administrative  control  and  di- 
rection of  a  public  secondary  school.  ' 

(6)  The  term  "Insular  area",  means 'Guam,  American  Samoa,  the  Virgin  Islands, 
the  Northern  Mariana  Islands,  and  the  Trust  Territory  of  the  PaciHc  Islands. 

(7)  The  term  "Institution  of  higher  education"  means  an  institution  of  higher  e<lu- 
cation  as  defined  by  soction  1201  of  the  Higher  Education  Act  of  1965,  as  amended. 

(8)  The  term  "scnool  or  department  of  divinity"  moftrls~Tm-4iistitution  or  compo- 
nent of  an  institution  whoee  program  is  spocificolly/ior  the  education  of  students  to 
prepare  them  to  enter  into  a  reliffious  vocation  ^qi^  prepare  them  to  teach  tKeological 
subjects.  ^ 

KrracnvK  date  and  kxpiration  date 

Sec.  12.  This  Act  shall  take  effect  on  Octolwr  1,  1983,  and  shall  expire  on  October 
1.1987.  .     ^-  ' 

SciKNCK  AND  Matiikbiatics  Teachkb  Dkvexx)pmknt  Act 

sscnoN-BY-sscinoN  analysis 

Section  2.  Section  2  of  the  bill  would  state  the  purpose  of  the  Act  to  be  thie  im- 
provement of  the  quality  of  science  and  mathematics  instruction  in  the  'United 
Stat^  by  helping  States  and  localities  to  meet  the  critical  need  for  additional  num- 
bers of  such  teachers,  at  the  secondary  level,  particuliEirly  in  ar<^as  where  there  is  a 
shortage  of  . such  teachers,  and  by  making  it  possible  for  States  and  localities  to  in- 
crease science  or  mathematics  enrollments  or  graduation  requirements  at  the  sec- 
ondary level.  To  accomplish  this  purpose,  the  Act  would  authorize  distance  to 
States  to  pay  the  costSL^  scholarphipe  tor  persons  to  qualify  as  teachers  of  science  or  ^ 
mathematics  at  the  scfcondary  level. 

Section  8.  Section  8  of  the  bill  would  authorize  nnnuril  appropriations  imder  this 
Act  of  $50,000,000  for  fiscal  years  1984  through  1987.. . 

Section  4.  Section  4  of  the  bill  would  prescribe  how  fimds  appropriated  under  this 
Act  would  be  abetted  to  the  States  and  Insular  Areas.  First,  the  secretary  would  be 
authorized  to  reserve  for  grants  to  the  Insular  Areas  not  more  than  one  percent  of 
the  amount  appropriated.  From  the  remainder,  the  Secretary  would  be  required  to 
allot  funds  to  the  States  according  to  the  ratio  that  the  number  of  persons  aged 
fourteen  through  seventeen,  inclusive,  residing  in  the  State  bears  to  the  number  of 
such  persons  residing  in  all  of  the  States.  If  a  State  chose  not  to  participate  in  this 
program,  or  indicated  that  it  would  not  need  the  full  amount  or  its  allotment  for 
any  fiscal  year,  the  Secretary  would  be  authorized  to  reallot  those  funds  to  one  or' 
more  States  that  had  a  current  need  for  the  funds.  In  addition,  federally  recognized 
Indian  tribes  would  be  authorized  to  receive  funds  directly  imder  this  Act, 

Section  6.  Section  6  of  the  bill  describes  the  annual  Proposed  Use  Report  a  State 
would  be  required  to  submit  to  the  Secretary  in  order  to  participate  in  this  prcmram. 
The  report  would  describe  how  the  fUnds  under  this  Act  will  oe  used.  In  addition, 
the  report  .would  describe  how  the  Statjss  would  achieve  the  general  purposes  of  the 
Act  as  well  as  the  State's  spediic  goals;  how  the  State  would  use  the  funds  awarded 
under  the  Act,  or,  to  the  extent  the  State  did  not  operate  the  program  directly,  how 
funds  would  be  distributed  to  local  educational  agencies;  and  how  the  State  would 


Erovide  secondary  level  students  attending  pri^te  schools  equitable  opportunities  to 
enefit  from  the  State's  program.  The  report  would  also  include  assurances  r^ard- 
ing  proper  administration,  fiscal  control,  and  accounting  procedures.  Each  report, 
after  the  first,  would  contain  an  assessment  of  the  success  of  the  States  program 
during  the  preceding  fiscal  year.  The  report  would  be  made  public  in  the  Stata^ 

Section  6.  Section  6  of  the  bill  would  malr^  certain  sections  of  the  General  Educa- 
tion Provisions  Act  applicable  to  programs  and  acti^?itie8  conducted  under  this  Act 
Section  7.  Section  7  of  the  bill  would  provide  for  independent  audits  of  all  pro- 
grams and  activities  supported  witfi  Federal  funds  av^^ed  under  this  Act.^ 

Section  8.  Section  8  of  the  bill  would  provide  for  the  use  of  funds  awarded  under 
the  Act.  The  State  would  be  required  to  use  its  grant,  either  directly  or  tluough 
local  educational  agencies,- to  increase  the  number  of  teachers  who  are  quahfied  to 
teach  science  or  mathematics  at  the  secondary  level  in  public  or  private  schools  in 
the  State,  by  awarding  scholarships  which  would  enable  recipients  to  receive  neces- 
saiy  instruction  at  institutions  of  higher  education.  A  State  would  be  authorized  to 
use  funds  awarded  under  the  Act  to  pay  a  portion  or  the  total  amount  of  each  schol- 
arship (including  tuition  and  stipend).  TKe  period  covered  by  a  scholarship  would  be 
no  more  than  one  period  of  twelve  consecutive  months,  and  the  Federal  funds  would 
pay  no  more  than  |5,000  toward  the  total  ampunt  of  the  scholarship. 

Section  9.  Section  9  of  the  bill  would  require  that  scholarship  recipients  have  at 
least  a  Bachelor's  degree  and,  at  the  time  the  scholarship  is  awarded,  lack  qualifica- 
tions to  teach  science  or  mathematics  at  the  secondary  level,  but  be^le  to  become 
qualified  within  one  year.  In  order  to  ensure  that  the  s^ndary  school  populations 
with  the  greatest  need  for  additional  science  or  mathepnktics  teachers  benefit  from 
this  program,  a  State  or  a  local  educational  agency  would  be  required  to  condition 
selection  as  a  scholarship  recipient  upon  the  recipient's  agreement  to  teach  science 
or  mathematidj  at  the  secondary  leveLfor  a  reasonable  period  of  time  in  a  pubhc  or 
private  school  determihed  by  the  State  or  the  loCal  educational  agency  to,  have  a 
need  for  such  a  teacher.  In  addition,  a  State  would  be,  authorized  to  require  a  local 
educational  agency  or  private  scSool  at  which  a  schoku^hip  recipient  would  teach  to 
contribute  a  portion  of  the  total  amount  of  the  scholarship.  The  bill  clarifies  that  it 
would  not  require  a  scholarship  recipient  to  become  certified  under  State  law.  ^ 

Section  10.  Section  40  of  the  bill  would  require  the  State  to  provide  secondary 
level  students  attending  private  schools  opportunities  to  benefit  .from  its  pw^gram. 
These  opportunities  would  have  to  be  equitable  compared  to  the  opportumties  of- 
fered to  secondary  level  students  attending  public  schools,  taking  into  account  the 
relative  numbers  and  needs  of  those  student  populations.  Section  11  yould  also  pro- 
hibit funds  awarded  under  this  Act  from  being  used  for  any  religious  worship,  in- 
stniction,  or  proselytization,  or  any  activity  of  a  school  or  department  of  divuuty. 

Section  11.  Section  11  of  the  bill  would  define  a  number  of  terms  used  in  the  Act 
The  terms  "science"  would  be  defined  as  the  natural  sciences  and  "matheniatics '  as 
all  branches  of  mathematics,  including'  computer  science.  The  term  secondary 
level"  would  be  defined  to  meaM^rades  nine  through  twelve.     _^    ,     ,  .^oo  r 

Section  12.  Section  12  of  theHSfll  would  set  an  effective  date  of  October  1,  1983  for 
,the  Act  arid  an  expiration  date  of  October  1, 1987. 


FWiUUED  Statement  op  Gov.  Edmund  G.  Brown  Jil,  Governor,  State  of 
'  "  ,     '  .-^  Caufornia 

We  are  now  in  the  midst  of  ia  revolution  that  will  surpass  ii;i  its  magnitude  the 
industrial  revolution  of  the  19th  century.  Driven  by  advances  in  microerectronics 
and  telecommunications,  our  society  is  transforming  itself  and  fundamentally 
changing  the  Way  it  works  and  organizes  itself.  ,      -  , 

The  evidence  for  this  revolution  is  most  clear  if  you  examme  the  changing  stnic- 
ture  of  our  workforce:  in  1870,  70  percent  of  all  Americans  worked  on  farms;  today 
just  3  percent  do.  Rather,  70  percent  of  all  Americans  today  work  in  the  service 
sector  of  our  economy— th^t  is,  they  manage  information. 

As  these  statistics  illustrate,  in  the  post-industrial  economy,  wealm  will  not 
derive  from  a  mere  abundance  of  resources  but  from  pe<^le— from  human  intelh- 
ffence.  Innovation— the  source  of  increased  productivity,  and  therefore  of  quahtative 
growth— comes  from  human  creativity.  It  is  imperative  that  tWe  United  States 
invest  in  people  in  order  to  prfeserve  its  leadership  m  teclmologicaMnnoyation. 

The  neeiikfor  sound  investment  in  education  aiid  job  trs^ning^  dranifitized  by  two 
factors:  the  Kuse  number  of  jobs  which  will  be  afF(Mrted  Wtiie  new  tec%ologies  and 
thejobswMchlriU  disappear  as  a  result . of  modenii^atioi*^  .i  j 


Our  iint  noed  will  bo  to  educate  millions  of  people 'in  technical,  engineering  and 
computer  pcience  flolda.  The  Bureau  of  Labor  Statistics  reports  that  the  greatest  job 
growth  in  the  19808  will  be  in  such  careers  as  computer  programming,  engineenng 
and'  related  fields. 

We  will  also  need  to  provide  more  sophisticated  .education  for  millions  more  ofHce  . 
workers.  The  Xerox  Cororation  has  estimated  that  over  60  percent  of  the  workers  in 
the  next  ten  years  will  require  a  familiarity  with  computers  to  perform  their  job. 
■  As  the-  new  technologies  spread  into  the  manufacturing  sectors,  many  existing' 
jobs  will  eitiher  disappear  or  simificantly  change  character.  Business  Week  maga- 
zine estimates  that  over  45  mimon  American  jobs  will  disappear  or  change  signifi- 
cantly because  of  technology  during  the  next  two  decades. 

What  Uiis  adds  up  to  is  a  need  for  a  massive  investment  in  education  and  job- 
training  and  retraimng  in  this  decade. 

As  a  first  step,  we  must  set  as  a  national  goal  that  we  equal  the  educational 
achievements  of  our  international  competitors.  Presently,  we  lag  seriously  behind 
these  statistics  indicate:  ^  ^ 

The  school  yea^  in  Ehirope  and  Japan  is  anywhere  from  one  to  two  months  longer 
than  the  school  year  in  the  United  States.  ^ 

American  students,  study  one-third  to  one-half  the  math  and  science  studied  by 
young  people  in  Japan  and  the  Soviet  Union. 

The  National  Science  Foundation  reports  that  five  million  Soviet  students  study 
calculus  in  high  school,  compared  to  only  500,000  Americans  studying  calculus  in 
high  school  or  college. 

The  National  Council  of  Mathematics  Teachers  and  the  National  Science  Teach* 
ers  Association  report  that  50  percent  of  the  teachers  being  hired  to  teach  math  and 
physics  are  unqualified.  . 

Japan  graduates  more  electronic  engineers  per  year  than  we  do,  with  half  the 
population.      ►  ^ 

Clearly,  what  we  have  here  is  a  national  crisis  of  monumental  proportions.  And 
there  is  no  quick,  cheap  or  easy  fix  to  this  decline  in  educational  standards  and 
achievement.  We  need  to  mobilize  the  national  vnll  to  invest  in  education  and  job- 
training.  '  ^ 

Unfortunately,  the  need  for  investment  comes  at  a  time  when  current  fiscal  reali- 
ties have  led  to  a  declining  revenue  base  for  our  education  svstem.  Our  schools  are 
ch£u^cteri2ed  by  shortages  of  qualified  teachers,  inadequate  classroom  space,  outdat^ 
ed  curricula  and  obsolete  equipment.  The  Federal  Government  is  decimating  its  sup- 
port and  leadership,  while  State  treasurie§.  nationwide  are  being  drained  by  the  re- 
cession. Private  sector  simport  has  focused  only  on  the  ajpex  of  the  educational 
system,  the  universities.  We  must  reverse  this  tide— the  Federal,  State  and  local 
governments,  labor  and  business  must  join  hands  to  invest  in  education  and  job 
training.  -  '  ^  • 

I  am  proud  to  say  that  in  Ccdifomia,  during  my  last  year  as  Governor,  we  did 
mobilize  the  will  to  invest  in  people  even  during  times  of  budget  cuts.  A  year  ago 
last  January,  I  introduced  ia  program  called  "Investment  in  People."  I  am  enclosing 
a  summary  of  this  program,  so  I  will  only  review  it  very  quickly  here. 

This  program  designated  $132  million  in  funding  for  education  and. job-training 
programs  for  Califomians.  The  program  covers  four  areas: 

1.  Elementary  and  Secondary  Schools:  I  joined  with  the  State  Board  of  Education 
and  the  Supermtendent  of  Public  Instruction  to  call  for  higher  ftiath  and  science 
standards  in  the  school^f  California.  This  year,  the  Board  of  Education  has  taken 
up  the  call  and  issued  model  high  school  graduation  requirements  which  include 
three  years  each  of  math  and  science,  and  one  semester  or  computer  science,  in  ad- 
dition to  English,  history  and  foreign  language. 

The  ms^or  obstacle  to  the  implementation  of  these  standards  is  a  serious  teacher 
shortage  in  Califomia,  and  in  tne  United  States.  Therefore,  fUnds  were  allocated  to 
train  teachers  in  mathermatics  and  science  and  to  improve  the  skills  of  existing 
'  math  and  science  teachers. 

Almost  $10  million  was  allocated  for  a  statewide  network  of  15  Teacher  Education 
and  Computer  Centers,  along  with  44  satellite  locations,  to  provide  in-service  train- 
ing for  tochers  in  math,'8dence  and  computer  studies.  In  the  last  six  months  alone 
270  teachers  were  trained  as  credentialed  math  teachers.  Twenty-five  i)ercent  of  the 
secondary  schools  are  being  supported  as  they  purchase  inseryice  training  for  teach- 
ers in  math,  science  and  computer  education.  In  addition  to  the  Hfbeen  re^gional 
Computer  Demonstration  Cente^a  statewide  software  clearinghouse,  has  been  es- 
tablished to  purchase,  evaluate  and  disseminate  computer  software. 

To  further  a\d  schools  in  their  purchase  of  computers,  I  also  signed  legislation 
which  provides     tax  credit  of  25  percent  of  the  fair  market  value  of  a  computer 
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donated  to  echooU.  It  is  my  hope  that  by.  the  time  this  tax  credit  expires  in  June  of 
1984,  40,000  oomputem  wiU  have  been  provided  to  Cahfomias  primary  and  second- 
ary schools.  This  is  a  relatively  modest  goal,  but  one  that  is  reasonable  given  the 
quantity  and  quality  of  trained  teachers  in  the  state.  „,  j      j  . 

2.  Job-training:  In  1979, 1  created  the  California  Worksite  MucaUon  and  Training 
Act  (CWETTA)  to  tie  jobs  and  training  more  closely  together.  CWETA  i6  a  unique 
program  because  it  is  based  on  the  real  life  demands  of  specific  businesses.  Instead 
of  providing  funds  to  train  workers  irrespective  of  the  existence  of  employment, 
CWBTA  begins  with  an  employer  who  tieeds  workers  and  who  comnuts  to^hire  or 
upgrade  thoee  completing  a  specially  designed  training  program  given  through  a 
-  load  community  coUege.  Through  CWETA,  12,000  Califomians  have  been  Gained  to 
work  in  growing  industries  such  as  electronics,  aerospace  and  health  More  than 
2,500  emJoyeiB,  and  27  community  college  campuses  have  participated  m  the  pro- 
gram  since  its  inception.  .  r-mmmA 

The  Investment  in  People  program  "funded  an  expansion  m  CwETA-type  pro- 
grams Initiated  by  the  community  coUeges.  In  addition,  four  business/labor  adyisory 
councils  were  ftmded  on  a  pilot  basis  to  review  community  college  cumcula  for 
their  relevance  to  the  changing  workplace.  /  «    ,  ,    .   ,  j 

8  Training  for  Displaced  Wodters:  The  Investment  m  People  program  also  mclud- 
ed  ftmds  for  increased  Employment  preparation  and  job  search  assistance  pr^rams 
for  displaced  workers.  More  than  twenty  Displaced  Workers  Reemployment  Centers 
have  been  established  around  the  state,  with  support  from  private  industry,  to  one 
such  effort.  General  Motors  and  the  United  Auto  Workers  have  contributed  ?8  mil- 
lion to  retrain  workers,  ^x,^     ;  X  »  YT  1 

In  addition,  I  signed  legislation  to  set  a^de  $55  miUion  of  the  states  Unemploy- 
ment Insurance  ftmd  for  job  training  for  displaced  workers.  Thismoney  will  be  allo- 
cated to  worksite  based  training,  foUowing'.  the  concept  of  the  CWETA  program  out- 

^4^U^ersity  Education:  Our  universities  are  suffering  from  inadequate  classroom 
space,  obsolete  equipment,  and  shortages  of  qualified  faculty  which  prevent  many 
students  from  receiving  training  in  engineering  and  computer  science.  To  enter  an 
engineering  program  at  the  University  of  California  requires  a  4'.0  Grade  Point 
Average  because  the  demand  for  these  programs  so  far  exceeds  the  capacity  .pf  the. 
universities  to  supply  them.  i      ,        n  *  rr  Ai^» 

Therefore,  the  Investment  in  People  program  included  a  smaU  amount  of  funding, 
$8.3  nriUion,  to  update  the  California  State  University  and  Univeraity  ofCalifomm 
systems'  engineering  programs  and  to  provide  engineering  scholarships.  These  ftmds 
have  been  used  to  match  private  sector  donations.  On  one  campus;  Califonua  State 
University  a£  San  Luis  Obispo,  Investment  in  People  frmds  established  a  Computer- 
Aided  Productivity  Center,  attracting  $1.5  milHon  in  private  donations 

In  addition  to  these  ftmds,  the  University  of  Cahfomia  has  received  $4  nuUion  for 
the  MICRO  (Microelectronic  Iitnovatiorf  and  Computer  Research  Opportunities)  pro- 
'gram.  This  provides  industry-university  matching  grants  for  basic  research  ond^axx 
engineering  and  computer  sciences  scholarship  program.  The  University  of  Cahfor- 
^  Berkley  caApus  also  received  $2,3  million  in  funds  to  equip  Cory  Hall  with 
state  of  the  artmicroelectronics  and  computer-aided  design  equipment.  . 

This  package  of  initiatives  illustrates  the  types  of  programs  other  States  could 
adopt  to  prepare  the  nation's  workforce  for  the  information  economy.  The  federal 
government's  role  should  be  to  recommend  standards  of  achievement,  based  on  m- 
temational  comparisons,  and  to  provide  funds  in  the  form  of  .  technology  education 
block  grants"  to  help  the  States  implement  the  programs  needed  to  reach  those 
standards.  The  private  sector  must  also  in<rrease  its  involvement  in  education  and 
job-training  at  all  levels,  supplying  computer  hardware  and  software,  tramed  facul- 
ty and  research  grants  and  equipment  •  J  Af 

But  money  is  not  the  only  requirement  to  raise  the  educational  standards  of 
Americans.  Our  nation  must  also  recapture  its  commitment  to  excellencer  tp  discij 
pline  and  to  hard  work.  We  have  to  transform  ourselves  once  agam  mto  a  nation  ot 
citizens,  not  mere  consumers.  For  our  goal,  our  shared  vision,  must  be  of  a  truly 
•  democratic  society  of  informed  people  who  use  technology  for  human  and  spuntual 
values  and  participate  in  the  basic  decisions  that  affect  our  Uves.  . 
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GrkKNUP  COUNIY  ScHOOli, 

Greenup,  Ky.,  January  18, 198S. 

Cabx,  D.  Pkbkin0»  ^ 
House  of  Repreaentatiues,  / 
Washington^  Rd 

Dkak  Msl  Pkbkinb:  I  will  gladly  endorse  RR  80,  the  Emergency  Mathematics 
and  Science  Education  Act,  to  impnyve  mathematics  and  science  instruction  in  the 
elementary  and  secondaxjr  Bchoohi, 

We  especially  need  aaststanoe  at  the  state  or  regional  level  in  developing  inservice 
education  modelB  for  teachers  grades  siz^  seven*  and  eight  Many  of  our  elementary 
teachers  do  not  feel  that  they  have  the  background  to  conduct  adequate  programs  at 
this  level  for  the  more  advanced  students.  Certainly,  the  better  student  should  have 
completed  Algebra  I  by  the  end  of  the  eighth  grade  if  they  are  to  pursue  a  program 
in  engineering*  science,  or  mathematics. 

At  the  present  time,  Greenup  County  High  School  has  an  adequate  number  of  sci- 
ence teachers,  but  we  are  fat  short  of  the  number  needed  in  mathematica  We  con- 
duct thirty-five  classes  in  mathematics  and  feel  that  if  all  the  students  needing  ad- 
vanced mathematics  were  in  the  desired  classes,  that  we  should  be  ofTering  at  least 
five  or  six  more  classes. 

Of  the  thirty-five  classes  we  do  teach,  twelve  are  taught  1)y  teachers  without  a 
nujor  or  minor  in  mathematica  We  also  had  some  difficulty  in  finding  a  teacher 
adequately  prepared  to  teach  computer  Uteracy  and  programming  classes.  I  am  con- 
cerned that  as  the  economy  improves,  we  may  lose  some  of  our  science  teachers  to 
more  lucrative  salaries  in  private  industry. 

Perhaps  Hit  30  will  provide  for  inservice  training  of  teachers  currently  em^loyed^ 
by  providing  for  tuition  payments  or  stipends  for  workshops  and  summer  institutes. 
The  poeteeoondary  provisions  would  hdp  provide  replacements  for  teachers  lost  to 
privatei  industry  as  the  economy  improves. 

I  am  sure  that  most  Eastern  Kentuckians  approve  of  the  President's  plan  for  up- 
grading the  Armed  Forces  and  providing  a  stronger  defense.  Most  of  us  would  agree 
that  the  Armed  Forces  conduct  good  job  training  programs  ana  provide  valuable 
work  experiences  for  all  service  personnel,  but  we  do  not  believe  that  they  should 
have  to  conduct  remedial  education  programs  or  that  they  should  have  to  teach 
basic  science  and  mathematics  classes. 

The  high  technology  weapons  systems  of  today's  Armed  Forces  are  useless  unless 
we  have  personnd  with  a  sound  background  in  science  and  mathematics  to  operate 
them.  H.R.  30  wiU  help  insure  the  defense  of  our  way  of  life  and  the  nation.  . 

Increased  enrollment  in  science  and  mathematics  classes  that  would  come  with 
improved  programs  would  provide  a  better  trained  labor  pool  and  encourage  indufr; 
tries  to  locate  in  Eastern  Kentucky.  We  need  people  trained  in  science  and  technol- 
ogy to  make  wiser  use  of  our  limited  resources  in  this  area. 
Respectfully  yours, 

'^^..,.^>'  H.  Jack  Wkm, 

Superintendent 


SUPEBINTENDENT  OF  SCHOOUB, 

West  Liberty,  Ky^  January  17,  198S. 

Congressman  Cabl  D.  Pebsdts, 
House  of  RepresentativeSf 
Washington,  IXCi 

Dkar  Mb.  Perkins:  I  was  glaid  to  hear  the  good  news  of  your  introduction  of  H.R. 
30,  Th^'flmergenf^  Mathematics  and  Science  Education  Act.  This  bill  will  address 
the  problix^  faced  by  many  school  administrators  throughout  the  nation,  fewer 
math  teachers  and  science  teachers  for  elementary  and  secondary  schools. 

As  you  are  well  aware,  there  defintely  is  a  shortage  of  math  and  science  teachers 
in  the  Common^^oalth  of  Kentucky  in  spite  of  the  grants  offered  through  the  De- 
partment of  Education  by  Superintendent  of  Instruction,  Ra3miond  Barber.  By  pro- 
viding funds  to  summer  teauier  institutes  and  fimds  for  upgrading  of  laboratory 
equipment  and  facilities  I  feel  this  would  give  people  the  opportunity  to  better  edu- 
cate themselves  and  better  to  prepare  our  young  people  for  the  future. 

In  our  own. system  this  past  ediool  year  I  had  a  math  teacher  at  the  high  school 
take  a  year  le^ve  of  absence.  The  Morgan  County  Board  of  Education  had  a  difficult 
task  of  finding  a  certified  math  teacher  to  replac^  this  person. 
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HopeMly  this  bill  vUl  become  a  reality  in  the  near  future  and  if  I  can  be  of  help 
pleaae  let  me  know.  * 

^^""^^^  EABi-Itar,. 

Superintendent,  Morgan  County  Schools, 


Wrtitkn  Statebocnt  by  Frank  Pbus,  PakaipKNT,  National  AcADmnr  of  Sckncbs 

Mr.  Chairman,  I  am  pleased  to  have  this  opportunity  to  present  views  on  H.R-  80, 
a  bill  entitled  the  "Emergency  Mathematics  and  Science  ^Education  Act.  I  would 
like  to  use  this  opportunity  to  conunent  not  only  upon  the  provisions  of  this  pro- 
posed measure  but  abo  to  share  my  concerns  on  the  state  of  science  and  mathemat- 
ics education^  especially  as  they  relate  to  our  Aiture  economic  and  social  develop*  . 
ment  As  was  recently  pointed  out  by  the  National  Science  Board's  Commission  on 
PrecoUege  Education  in  Mathematics,  Science  and  Technology,  "there  is  an  escalat- 
ing avrareness  that  our  educatiomal  systems  are  facing  inordinate  difficulties  in 
trying  to  meet  the  needs  of  the  nation  in  our  changing  and  increasingly  technologi* 
society."    »  ,  • 

It  is  gratifying  that  your  Subcommittees  have  taken  this  step,  Mr.  Chairman,  to 
recognize  the  need  for  national  initiatives  to  confront  the  problem  of  falling  school 
achievements  in  science  and  mathematics.  Historically,  as  a  nation  we  have  repeat- 
edly aiTirmed  through  our  actions  the  role  of  education  in  making  the  best  use  of 
our  human  resources.  We  have  valued  excellence  in  education.  Indeed,  no  nati(m 
has  ever  attempted  what  we  have  done:  to  create  an  educational  qratem  unparal- 
leled in  its  scope,  complexity,  and  ambitions.  ■  ^   ^ 

Today,  however,  we  have  become  actitelv  aware  that  our  educational  system  is 
troubled.  We  are  learning  that  the  skills  which  at  one  time  helped  to  emure  a  life- 
time of  productive  work  have  become  in  pjart  anachronistic,  made  so  l^^e  rapid 
technological  transformation  now  occuring  in  the  American  economy. 

As  you  know,  the  National  Academies  of  Sciences  and  Engineering  sponsored  a 
convocation  in  May  1982  to  consider  the  state  of  precollege  education  in  mathemat- 
ics and  science  in  the  United  States.  Leadersinrai  all  levels  of  government,  business 
and  industry,  labor,  science  and  jpducation  Bp<fie  to  their  concerns  that  Americas 
schools  are  failing  to  provide  a  m^'ority  of  students  with  the/sknowIedge«  and  skills 
needed  for  productive  lives  in  a  changing  technological  vrorld:  The  collective  views 
of  that  convocation  moved  beyond  the  mere  discussion  of  the  issues,  suggesting  solu- 
tions and  identifying  institutional  responsibilities  for  achieveing  them. 

The  Bureau  of  Lclwr  Statistics  tells  us  that  jobs  requiring  technological  skills  are 
among  the  fastest  growing.  Employmfitjt  trends  over  the  past  several  decades  are 
especially  revealing  of  the  changes  takffleTPlace.  At  the  height  of  the  war  boom  io 
the  early  1940s,  the  goods-producing  sectors  of  the  .U.S.  economy  accounted  for  69 
percent  of  the  employed  labor  force;  in  1980;  they  accounted  for  82  percent  ^ 

The  most  publicized  shift  wa§^the  niechanization  of  agriculture.  A  second  striking 
shift  has  occurred  in  nianufacturing--fToni:^a  high  of  41  percent  of  all  employment 
in  1943  down  to  22  percent  at  present  Of  all  ttie  new  jobs  added  to  the  economy 
from  1969  to  1976,  90  percent  were  in  services.  Even  the  nature  of  jobs  in  the  tanadi- 
tional  smokestack  industies  (automobiles,  chemicals  and  phannaceuticals,  textiles, 
etc.)  is  changing.  For  example,  financial,  legal,  and  accunting  services,  marketing, 
management  consiilting,  and  communications  make  up  about  60  percent  of  the  work 
force  of  General  Electnq  this  means  that  only  40  percent  of  employees  are  engaged 
in  the  direct  manufacture  of  the  tens  of  thousands  of  General  Electric  products.  ^ 

.  One  speaker  at  the  Academies*  convocation  stated  that  precollege  mathematira. 
and  science  education  is  as  important  today  for  nonprofessional  jobs,  such  as  technic 
cian,  machine  operator,  plant  mechai!iic,  process  operator,  and  the  like,  as  it  is  for 
future  scientists  and  engmeers.  Similar  views  were  expressed  by  naany  aenior  corpo- 
rate eitecutives  who  attended  this  convocation.  Such  trends  and  the  shift  of  tiie 
economy  toward  services  ^^ill  make  it  more  difficult  for  the  undereducated  to  find  a 
niche  in  our  society.  .  ^j.^  m. 

Yet  what  is  happening  in  our  school  system  presents  a  serious  contraaiuon.  ine 
evidence  takes  several  forms,  much  of  which  was  aptiy  summarized  in  the  Commit- 
'  tee's  report  in  the  last  Congress  on  H.R.  7180.  Some  is  quantitative:  declines  in 
Scholastic  Aptitude  Test  (SAT)  scores,  declines  in  the  number  of  high  school  gradu- 
ates having  taken  a  given  number  of  years  of  science,  and  declines  in  the  number  of 
teachers  certified  to  teach  sdeUce  and  mathenrmtics.  Other  evidence  is  qualitative: 
in  particular,  the  disenchantment  with  science  and  mathematics  as  children  prog- 
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rees  through  nooondary  schools  Indicates  a  profound  weakness  in  the  teaching  of  sci- 
ence and  mathematics. 

Decreasing  course  exposure  to  mathematics  and  science  in  our  secondary  schools 
IB  particularly  alarming.  At  the  secondary  level,  most  mathematics  and  science 
courses  offered  are  optional.  Only  one-third  of  the  nation's  school  districts  require 
more  than  one  year  of  mathematics  and  one  year  of  science  for  graduation.  Of  the 
roughly  three  million  students  who  graduate  from  high  school  eacn  year,  about  one- 
third  have  completed  three  vears  of  mathematics,  and  only  one-fifth  have^  completed 
three  years  of  science.  Enrollment  of  high  school  students  in  science  courses  has  de- 
clined in  the  last  two  decades:  from  60  percent  in  1960  to  48  percent  in  1977. . 

Students  who  continue  their  education  try  to  remedy  the  situation  in  college.  Re- 
medial mathematics  courses  in  public  four-year  colleges  increased  by  72  percent  be- 
tween 1975  and  1980— they  now  make  up  one-quarter  of  all  the  mathematics  courses 
in  those  colleges.  At  two»year  colleges,  42  percent  of  the  mathematics  courses  are 
remedial.  There  is  evidence  that  the  greater  the  need  for  remediation,  the  less  likely 
it  is  that  a  student  will  enter  science-related  career  preparation. 

The  shortage  of  qualified  mathematics  and  science  teachers  is  perhaps  the  most 
critical  aspect  of  this  educational  crisis.  In  1980,  28  states  reported  a  shortage  of 
mathematics  teachers  and  by  1981,  the  number  of  states  reporting  a  shortage  had 
grown  t6  43.  Similar  teacher  shortages  exist  for  the  physical  sciences.  During  the 
19708,  there -was  a  77  percent  decline  nationwide  in  the  number  of  secondary  school 
mathematics  teachers  being  trained  and  a  65  percent  decline  in  -the  number  of  sec- 
ondanr  school  science  teachers  being  trained. 

And  the  trained  teachers  who  are  in  the  classroom  are  leaving  at  a  rapid  rate.  In 
1981,  almost  five  times  more  science  and  mathematics  teachers  left  to  take  non- 
teaching  jobs  than  left  to  retire.  The  replacements  for  these  trained  teachers  are 
often  inadequately  prepared:  of  the  teachers  newly  employed  in  1981-82  to  teach 
high  school  mathematics  or  science,  50  percent  were  formally  unqualified  and  are 
teaching  with  emergency  certificates.  i 

A  measure  of  the  strengths  and  weaknesses  of  educational  preparation  of  our 
youth  in  science  and  mathematics  is  a  comparison  with  what  other  countries  -wee 
doing.  The  poet-World  War  II  era  has  seen  such  countries  as  the  USSR,  East  Grer- 
many,  the  Feople's  Republic  of  China  tuid  Japan  demonstrate  their  capacity  for  rap- 
idly rebuilding  and  ac()usting  their  educational  system  to  an  increasingly  technologi- 
cal  era.  Their  school  year  averages  240  days  with  minimal  loss  due  to  absences;  the 
U.S.  school  year  is  typically  scheduled  for  180  days  but  actually  averages  about  160 
days  because  of  absences.  Their  students  attend  school  8  hours  a  day,  5V^  to  6  days  a 
week;  U.S.  children  attend  6  to  5  hours  a  day,  5  days  a  week. 

The  time  spent  on  mathematics  and  science,  based  on  class  hours,  is  approximate- 
ly three  times  that  spent  by  even  the  most  science-oriented  students  in  the  United 
States— those  who  elect  four  years  of  science  and  mathematics  in  (Secondary  school. 
A  study  by  the  New  York  Stock  Exchange  asserted  that  the  single  most  importan£ 
factor  m  Japan's  high  productivity  and  advanced  technological  growth  is  the  em- 
phasis which  the  Japanese  place  on  primary  and  secondary  education  In  those 
Holds.  I  do  not  suggest  that  these  models  are  necessarilv  appropriate  for  the  United 
States  but  merely  emphasize  the  importance  attached  by  these  countries  to  science 
and  mathematics  education 

The  formulation  of  national  educational  goals  i^  conditioned  by  the  complexity  of 
involving  a  wide  range  of  both  public  and  private  institutions  in  any  renewed  na- 
tional enbrt.  The  Federal  role,  itself  dispersed  among  a  number  of  agencies  and. 
Congressional  committees,  is  one  of  cooperative  endeavors  with  other  levels  of  gov- 
ernment to  strengthen  the  partnership  between  education  and  industry  and  be- 
tween scientists  and  education.  • 

The  proposed  program  initiatives  assigned  to  the  Department  of  ^Education  in 
H.R.  30  are  a  mcyor  component  of  such  a  cooperative  Federal  venture.  Quite  appro- 
priately^, this  hearing  focuses  on  the  national  leadership  role  of  the  Department  of 
Education  in  working  with  State  and  local  governments  to  strengthen  the  nation's 
educational  system.  We  ihust  ensure  that  general  grants  for  science  and  mathemat- 
ics education  administered  by  that  Department  support  programs  designed  to  ac- 
complish the  above  goals  ana  are  sensitive^  to  the  plurality  of  responsibility  shared 
with  other  institutions.  As  I  am  sure  the  Suba)mmittees  recognize,  other  Federal  . 
agencies  have  a  role  to  play  in  strengthening  science  and  engineering  education.  It 
is  my  understanding  that  a  companion  bill,  H.R.  582,  entitled  the  "National  Engi- 
neering and  Science  Personnel  Act  of  1983"  has  been  introduced  to  strengthen  the 
program  contributions  of  the  National  Science  Foundation  to  this  endeavor. 

The  purposes  enunciated  in  H.R.  30  are  commendable  objectives:  to  improve  the  . 
quality  of  instruction  and  levels  of  achievement  in  mathematics  and  science  at  the 
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elem<^ntary  and  locohdary  levela,  and  to  Increaae  and  suatain  the  supply  of  qualified 
teachers.  The  NaUonal  Dofenie  Education  Act  of  19B8  wouild  seem  an  am>ropriato 
mechanism  for  equitably  distributing  Federal  educational  granta  among  State  and 
local  educational  agencies  to  aid  in  serving  these  purposes.  The  accomplishments 
under  that  act  aymoolized  the  nation's  successftU  response  to  a  aimilar  educational 
challenge  of  the  poetiputnik  era.  ;  ,    r  i 

I  shaB  defer  to  others  on  the  adequacy  or  impact  of  the  annual  levels  of  general 
(Crant  assistance  made  available  undrir  H.R.  30. 1  should  note,  however,  that  there 
aie  some  16,000  school  districts  in  the  United  States  among  M^Wchttrants  authorised 
under  SecUin  2  of  H.R  80  would  be  distributed.  Thus  limited  Fe<fcral  l\md8  would 
be  available  to  each  school  district.  It  is  questionable  that  much  can  be  accom- 
plished with  these  limited  resources  unless  local  and  state  educaUonal  a^ncies  su^ 
Btantially  agument  this  Bupport  and  are  encouraged  to  combine  their  funds  for  Joint-  ^ 
ly  operated  programs.  At  our  convocation  last  year,  one  educator  proposed  a  scheme 
whereby  $9&  million/year— frona  a  variety  of  sources— would  ensure  that  every  ele- 
mentary school  in  the  country  had  a  science-tramed  college  graduate  in  contact 
with  students  from  kindergarten  to  sixth  grade.  \ 

The  content  of  science  courses  also  must  be  reshaped  to  be  responsive  to  current 
training  needs.  For  example,  the  need  to  understand  the  uses  and  ftmcUons  of  com- 
puten  has  become  essentJal  in  most  school  curricula.  The  experience  of  industry  in 
establishing  courses  to  overcomie  educational  deficiencies  of  employed  secondary 
schoolgiuduates  should  be  helpfUl  to  educators  concerned  with  curricula  develop- 
ment. Control  Data,  for  example,  through  the  use  of  computerbaaed  education  in  its 
'corporate  vocational  schools,  considerably  reduced  the  time  re(}uired  to  acqmre 
entry-level  skills  for  technicians  in  computer  maintenance  operation  and  program- 
ming. J  •  J 

Past  and  current  experience  brings  me  to  another  important  needj  i.e.,  the  in- 
volvement of  academic,  induBtrial  and  governmental  scientists  in  the  improvement 
of  school  science  and  mathematids.  The  Department  of  Education  and  the  National 
Science  Foundation  should  work  together  in  ensuring  that  prospective  teachers,  as 
well  as  students,  are  brought  into  contact  with  scientists  and  engineers  m  universi- 
ties, research  laboratories  and  industry.  '  "  .  J 

The  provisions  of  H.R.  30  concerned  with  sponsorship  of  summer  institutes  and 
workshops  and  with  programs  to  upgrade  laboratory  equipment  and  facihtjes  also 
are  areas  of  mutual  interest  to  both  the  Department  of  Education  and  JUie  National 
Science  Foundation  In  this  r^^,  I  am  pleased  that  Congressman  Fuqua  in  his 
statement  at  these  hearings^has  pledged  the  cooperation  of  his  committee  m  assur^ 
ing  that  the  Foundation's  responsibilities  for  maintaining  the  health  of  science  and 
engineering  education,  and  its  past  experience,  are  fiilly  utilized  in  this  endeavor. 

fijt  30  also  addresses  another  deficiency  hi  the  educational  system,  i.e.,  the  long- 
and  shortrterm  problems  of  a  growing  shortage  of  qualified  science  and  mathematua 
teachers.  For  the  long  term,  H.R.  30  makes  provisions  for  a  hmited  number  of  «mol- 
arshipe  for  young  people  interested  hi  teachmg  careers  at  the  seconctoiy  school 
level.  The  designation  in  the  measure  of  annual  Congressional  scholarships  would 
underscore  Federal  concerns  and  is  an  interesting  proposal  concerning  the  type  of 
public  recognition  and  national  visibility  that  is  needed  to  unprove  the  status  of  > 
teaching.  j.  ^ 

Innovative  ways  of^coping  with  the  immediate  short-term  shortage  were  discussed 
at  the  Academies'  convocation  last  May.  Examples  of  how  this  may  be  acoypliriied 
include  the  use  of  unversity  students  and  scientists  and  engineers  from  industry  to 
help  alleviate  the  teaching  shortage,  bringing  working  scientists  hito  the  classroom, 
andstrengthening  ties  between  schools,  industry  and  institutions  of  higher  learning. 
Another  suggestion  wbb  made  that  science-trained  college  graduat^  work  m  ele- 
mentary school  classrooms  in  exchange  for  fellowships  for  ftirther  study.  ^ 

Equally  important  is  the  need  to  find  ways  to  keep  teachers  m  the  pro^Msion  and 
make  available  to  the  means  for  keeping  abreast  of  changes  in  their  disciphnes. 
Grants  made  available  to  local  educational  agencies  could  be  used  to  provide  m-serv- 
ice  tramm«  for  teachers.  Teachers  should  be  encouraged  to  partiai^te  in  conven- 
tions, conJferences,  workshops,  and  teacher  exchanges,  and  be  given  time  and  finan- 
cial means  to  do  so.  As  an  example,  work  hi  industry,  government,  or  umvermty. 
laboratories  during  the  summer  or  duringpart  of  the  school  year  on  a  released  time 
basis  should  be  available  to  teachers.  The  hiteraction  of  teachers  m  ^secondary 
schools  with  working  scientists  and  engineers  ui  both  universitioa  and  industry 
would  provide  important  learning  opportunities  for  meeting  this  objertive.  The  re- 
newal of  their  knowledge  and  the  enthusiaam  they  will  bring  back  to  the  classroom 
will  justily  the  break  in  continuity  and  learning  while  they  are  away. 
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Awardfl  to  honor  outstanding  teachers  and  BchoolB  also  olTer  another  means  for 
providing  neededpubllc  recognition  to  the  teaching  profession. 

I  believe,  Mr.  Cnairman,  that  general  agreement  exists  on  the  nature  of  the  chal- 
lenges we  are  discxifising  at  these  hearings:  At  issue,  however,  is  the  adequacy  of  the 
mechanisms  to  accomplish  the  goals  we  nave  established.  Certainly,  additional  Fed- 
eral support  funds  for  education,  if  properly  targeted,  can  make  a  diff^j^Ance.  Im- 
proving the  knowledjge  and  skills  of  those  who  teach  science  and  mathematics,  su- 
porting  young  promising  faculty,  providing  information  to  educators  on  reSSx)nfies 
that  have  been  applied  elsewhere,  and  making  available  facilities  and  instrumenta- 
tion that  permit  school  training  to  keep  apace  of  the  rapid  changes  in  science  and 
technology— all  necessitate  substantial  investments. 

To  work;  however,  funds  must  be  distributed  equitably  and  deservedly;  funds  also 
must  be  provided  in  a  manner  that  will  ensure  excellence  in  their  use  and  in  their 
outcome.  It  is  not  clear  to  me  that  existing  or  proposed  legislative  mechanisms  pro- 
vide sufficient  means  for  engaging  scientist^,  engineers  and  science  educators  in  the 
bill's  goals.  Without  this  guarantee,  I  belidve  the  bill  risks  its  intention.  Our  re- 
sponses to  similar  challenges  in  the  postrsputnik  era,  a  quarter  century  a^o,  were 
characterized  by  .some  remarkably  successful  accomplishments,  many  of  which  were 
largely  attributable  to  the  role  played  by  the  scientific  and  technical  communities. 

In  closing  my  remarks,  I  ur^e  the  Subcommittees  to  consider  several  questions  In 
shaping  final  legislation  and  m  ensuring  that  Federal  investments  are  targeted  in 
ways  that  make  a  difference.  Does  it  provide  for  engaging  our  very  best  scientists 
and  engineers  and  teachers  in  what  is  rightly  called  the  American  crisis  in  educa- 
tion? Does  it  encourage  improving  the  quality  of  preparation  of  our  teachers  over 
their  degree  of  understanding  of  subject  matter?  Does  it  encourage  standards  which 
teachers  must  meet  before  being  qualified  to  teach  or  continue  teaching?  Does  it 
consider  the  lessons,  both  successes  and  failures,  learned  from  the  earlier  challenge 
in  1958  and  permit  their  application  to  present  situations?  Does  it  provide  the  flexi- 
bility and  the  oversight  to  enable'  us  to  adjust  our  policies  to  new  realities?  And  fi- 
nally, does  it  merely  reinforce  the  current  means  and  methods  that  apparently  have 
not  worked;  or  does  it  encourage  innovation? 

We  have  awakened  to  the  need  for  a  new  beginning.  This  hearing  and  the  intent 
of  the  proposed  measure  before  you  provide  opportunities  for  contributions  at  the 
Federal  level  for  translating  our  concerns  into  ettective  action.  We  at  the  Academies 
and  the  National  Research  Council  are  pleased  to  work  towards  making  this  nation- 
al endeavor  a  successful  one  and  pledge  our  full  cooperation  in  support  of  Federal 
initiatives  that  emerge  from  l^islative  action  of  the  Congress. 


Statxbcknt  of  thb  Great  Lakes  Colleoes  Association  and  the  Associated 
Colleges  of  the  Midwest 

The  Great  Lakes  Collies  Association  and  the  Associated  Colleges  of  the  Mid- 
west ^  applaud  the  attention  which  this  committee  is  giving  to  science  education  at 
the  elementary  and  secondary  levels.  We  have  a  serious  national  problem  of  quality 
in  science  education,  and  a  national  response  is  both  necessary  and  appropriate. 

Science,  from  early  elementary  education  to  the  most  advanced  research,  is  a 
seamless  web.  Every  part  is  necessary  for  our  nation'  strength  and  productivity.  Im- 
proving the  obvious  problems  in  elementary  and  secondarv  science  and  mathematics 
education,  and  increasing  support  for  basic  research,  wiU  not  deal  with  the  whole 
problem.  Attention  must  also  be  given  to  the  vital  link  of  undergraduate  education, 
where  teachers  are  trained  and  where  scientists  set  their  careers. 

The  role  of  our  coll^^  in  the  education  of  scientists  and  of  teachers  of  science 
gives  us  some  particular  perspectives  which  may  be  useful  to  the  committee  as  it 
considers  the  proper  national  response  to  these  problems. 

The  essential  issue  is  one  of  quality.  Science  education,  at  every  level,  must  be 
d^ignediand  presented  with  the  active  and  central  involvement  of  the  |)ractitioner8, 
the  scientist  tnemselves.  Keeping  course  content  current  and  accurate  is  the  key  to 
quality.  - 

It  would  be  useful,  therefore,  that  any  program  to  improve  science  education 
which  is  undertaken  by  the  federal  government  involve  the  National  Science  Foun- 


*  The  Great  Lakes  Colleges  Association  is  a  consortium  of  twelve  undergraduate  liberal  arts 
colleges:  DePauw,  Knrlhnm  and  Wabash  in  Indiana;  Albion,  Hope,  and  Kalamazoo  in  Michigan; 
and  Antioch,  Deniaon,  Kenyon,  Oberlin,  Ohio  Wesleyan  and  the  College  of  Wooeter  in  Ohio.  The 
Afloodated  Colleges  of  the  Midwest  indudee  thirteen  undergraduate  colleges:  Colorado  Collese; 
Knox,  Lake  Forest,  and  Monmouth  in  Illinois;  Coe,  Cornell  and  Grinnell  in  Iowa;  Carleton,  Ma- 
calester,  and  Saint  Olaf  in  Minnesota;  and  Beloit,  Lawrence,  and  Kipon  in  Wisconsin. 
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dation,  with  Ita  wlontlflcally  trained  staff  and  accesfl  to  scientists  around  the  coun- 
tiy,  as  well  as  the  Department  of  Education,  in  its  design  and  administration.  Na- 
tional programs  to  improve  science  education  should  involve  scientists  from  higher 
education  inatitutions  and  from  Industry  with  our  elementary  and  secondary 
schoob.  Institutions  which  have  a  strong  record  in  the  education  of  scienti/Bts,  espe- 
cially quality  undergraduate  colleges,  ^ould  bo  included  among  the  sites  used  in 
the  mrther  training  of  elementary  and  secondary  science  teachers,  to  bring  up  their 
level  of  knowledge  and  skills.  >  j  , 

^  Providing  basic  education  in  science  and  mathematics  and  the  further  education 
needed  for  those  who  choose  careers  in  science  are  parts  of  a  single  process.  We 
have  dramatic  and  urgent  problems  of  science  literacy  at  the  elementary  and  sec- 
ondary leveb.  The  focus  of  this  committee  on  that  set  of  problems  is  reasonable  and 
timely.  But  to  deal  with  those  problems,  our  national  policies  must  recognize  the 
necessity  to  improve  every  phase  of  the  science  education  process.  The  imdergrad- 
uate  years,  when  well-prepcu«d  students  choose  and  begin  careers  as  scientists  are 
one  essential  stage  in  the  process  and  thei  needs  at  that  level,  as  wqII  as  in  graduate 
training  and  research  support,  also  require  attention. 

Better  education  of  teachers  of  science  is  an  obvious  and  crucial  part  of  the  solu- 
tion of  our  urgent  problems  at  the  elementary  and  secondary  levels.  An  xmfortunate 
trend  in  the  training  and  certification  of  teachers  has  been  to  add  more  and  more 
course  requirements  in  the  process  and  method  of  teaching.  The  goal  has  been 
better  qucdity  teaching.  Unfortunately,  this  trend  has  crowded  out  the  even  more 
important  courses  in  content  This  is  especially  acute  in  the  sciences,  where  the  con- 
tent is  not  only  complex  and  changing  but  requires  considerable  time  to  master. 
Many  of  the  best  undergraduate  colleges  have  been  forced  out  of  teacher  prepara- 
tion and  certification  because  they  have  been  unwilling  to  compromise  their  insist- 
ence that  students  gain  a  depth  and  breadth  of  knowledge,  a  requirement  which 
does  not  leave  time  for  the  increasing  number  of  teacher  certification  requirements 
dealing  with  process  rather  than  content.  Knowledge  of  science  must  be  the  first 
•"goal  of  teachers  of  science.  An  important  clue  to  our  problem  in  science  education  is 
that  this  should  need  to  be  said  at  all.  , 

Hit  30  does  address,  in  section  625,  one  of  the  most  seious  problems  m  the  educa- 
tion of  scientists  at  the  poetsecondary^level:"  upgrading  laboratory  equipment  and 
facilities.  Rapid  changes  in  many  scientific  fields,  and  the  hi^h  cost  of  much  ^contem- 
porary equipment,  have  made  it  impossible  for  most  institutions  to  keep  their  teach- 
ing laboratories  up-to-date.  Assistance  in  this  area  will  help  enormously.  The  provi- 
sion to  assist  with  challenge  grants,  rather  than  the  federal  government  covering 
Uie  entire  cost  of  new  equipment,  is  most  appropriate.  This  wul  insure  that  the  new 
equipment  which  is  acquired  will  be  used  emciently*  and  wiU  magnify  the  results  of 
the  federal  investment  *      i  . 

The  associated  Colleges  of  the  Midwest  and  Great  Lakes  Colleges  Association  ap- 
plaud this  committee's  attention  to  science  education  at  the  elementary  and  second- 
ary levels.  The  essential  issue  is  qu^ty.  Quality  science  education  is  only  possible 
with  the  active  involvement  of  scientists.  The  committee  must  insist  on  that.  The 
education  of  teachers  of  science,  which  must  be  a  continuing  process  throughout 
their  professional  lives,  should  involve  our  best  colleges  and  universities,  those 
where  most  of  our  scientists  are  also  educated.  That,  too,  will  contribute  to  quality. 
Finally,  everything  we  do  in  science  education  must  recc^^i^ize  that  science  is  a  con- 
tinuous process  which  begins  with  a  child's  first  expoetire  to  science  and  mathemat- 
ics and  continues  through  the  education  of  those  who  choose  to  become  scientists 
'  and  teachers  of  science,  and  on  to  their  unending  professional  renewal  and  develop- 
ment. We  cannot  address  prdblems  in  only  one  {mrt  of  this  process  and  consider  the 
job  done,  we  have  a  national  interest  in  the  quality  of  every  step  in  science  educa- 
tion and  the  education  of  scientists. 


Prepared  Sfatkment  op  Brucs  Christknskn,  Pbbstoent,  National  Association  of 

.  PUBUC  TKLKVIfllON  STATIONS  o 

Mr.  Chairman,  I  appreciate  the  opportunity  to  describe  the  potential  of  public 
service  television  for  mlfilling  the  objectives  of  the  Emergcfhcy  Mathematics  and 
Science  Education  Act.  Throughout  this  nation's  noncommercial  educational  televi- 
sion system,  there  is  serious  concern  about  the  problem  you  and  your  Committee 
are  addressing.  More  impofiantly,  there  is  a  concomitant  commitment  to  share  a 
greater  role  in  the  solution.  .  "    ^ "  .. 
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A  brief  overview  of  oducutional  television— H)f  yeBtorday»  as  it  serves  our  citizens 
today  and  the  potential  contributions  it  can  make  to  tomorrow's  needs— might  be 
useful 

Although  public  television  is  fifteen  years  old  at  the  national  level,  educational 
television  is  thirty  years  old  at  the  state  and  local  level.  When  Congress  enacted  the 
Public  Broadcasting  Act  of  1967,  state  and  local  covemments  provided  nearly  60 
percent  of  our  financial  support,  most  of  which  thoy  designated  for  instructional 
programming.  Since  that  time,  the  number  of  stationa  has  more  than  doubled  so 
that  we  now  serve  well  over  JM)  percent  of  the  U.S.  populatidri.  Along  with  business 
and  voluntary  viewer  contributions,  state  and  local  governmental  and  educational 
support  has  gro\vn,  from  $38  million  in  1966  to  $218  million  in  1980.  Over  fifteen 
mufion  K-12  students  in  one  third  of  our  nation's  classrooms  are  regular  users  of 
instructional  television.  And  in  its  first  year,  over  55,000  collece  credit  students  at 
555  colleges  and  universities  throughout  the  country  have  Denefitted  from  the 
Public  Broadcasting  Service's  Adult  Learning  Service. 

While  the  cost  of  providing  instructional  progronuning  traditionally  has  been 
borne  at  the  state  and  local  level,  the  federal  government  has  played  a  critical  role 
in  financing  much  of  our  most  important  educational  programminff,  especially  in 
the  science  area.  The  Department  of  Education  alone  provided,  a  total  of  $49  million 
over  many  years  to  ftrnd  the  development  of  Sesame  Street  and  The  Electric  Compa- 
ny—"two  of  the  best  things  the  Office  of  Education  ever  invested  in"  according  to 
then  Commissioner  Terrel  Bell.  In  the  science  area,  3-2-1  Contact  was  a  combined 
effort  of  the  Department  of  Education  and  the  National  Science  Foundation  and 
NOVA  was  Initiated  through  the  support  of  the  NSF.  The  broadcasting, of  programs 
such  as  the  Ascent  of  Man,  Cosmos,  NOVA,  Nature,  Life  on  Earth  and  the  Body  in 
Question  has  made  our  public  television  system  the  most  consistent  reliable  source 
of  quality  science  information  avaOable  to  Americans  today.  And  as  we  evolve  into 
a  society  Increasingly  based  on  expertise  in  science  and  high  technology,  public  serv- 
ice television  can  play  a  critical  role  in  breaking  down  the  barriers  of  privileged 
access— this  knowledge  enrusing  an  equal  opportunity  to  science  computer  and 
math  literacy  by  providing  access  to  all  rather  than  permitting  the  development  of 
a  new  information  and  tecnnology  elite.  r  i- 

The  instructional  television  programming^  provided  by  over  90  percent  of  our  li- 
censes has  been  developed  by  teachers,  in  response  to  the  concerns  of  teachers  and 
as  a  companion  to  the  classroom  environment.  Elementary  and  junior  high  school 
science  prograins,  ranging  from  Hands  On  and  Animals^and  Such  to  Community  of 
Living  Things,  from  public  television  station  WHRO  in  Norfolk,  were  produced,  de- 
signed and  narrated  oy  Larry  Cnim,  a  former  biology  and  earth  science  teacher  in 
the  Virginia  public  schools.  Wisconsin  ETV's  Mathways  was  designed  to  calm 
common  math  anxieties  by  presenting,  troublesome  math  theories— from  areas  of 
circles  to  volumes  of  cylinders— in  an  animated  manner.  Similarly,  Kentucky  Edu- 
cational Television's  Math  County  gives  extra  attention  to  concepts  teachers  find 
difficult  to  present  in  the  classroom;  it  was  developed  in  response  to  concerns  of  the 
National  Council  of  Teachers  of  Mathematics.  WDCN  in  Nashville  developed  Discov- 
ering to  correlate  with  widely  adopted  classroom  science  texts,  enhancing  the  value 
of  the  text  material  with  on-camera  experiments  and  action  footage  designed  to 
arouse  curiosity,  stimulate  Investigation  and  encourage  students  to  think  in  a  scien- 
tific way.  '       .  .  X.       ,     ,     .  .  L  1    J-    •  ^ 

Particularly  in  the  science  and  math  area,  instructional  television  can  help  dimm- 
ish the  fear  of  failure  and  demystify  far  away  places  and  experiences.  Math  Mat- 
ters,  produced  by  KLRN,  Austin-San  Antonio,  is  designed  to  inspire  students  who 
have  difficulty  with  traditional  approaches  to  mathematics,  with  group  therapy  ses- 
sions for  victims  of  "fraction  phobia"  and  adventures  of  a  "counter"  spy  in  search  of 
large  numbers.  And  in  Mississippi  ETV's  Weather  Matrix;  film  clips  transport  stu- 
dents to  storm  fronts  where  they  are  present  at  the  development  of  tornadoes  and 
hurricanes,  watch  the  storms  in  action  and  see  the  destruction  left  behind. 

Only  a  single  science  series  is  designed  for  children  to  watch  both  at  home  and  at 
school,  3-2-1  Contact  produced  by  the  Chidlren's  Television  Workshop.  Like  the  pro- 
grams  designed  just  for  in-school  use,  it  was  developed  with  the  advice  of  experts— 
both  academics  and  children.  The  academics  recommended  that  the  series  focus  on 
8-12  year-olds,  a  time  when  children  begin  to  develop  a  capacity  for  systematic 
cause-and-effect  thinking  and  a  critical  period  in  the  development  of  their  attitudes 
toward  science.  Young  children,  especially  girls  and  minorities,  who  too  often  see 
science  as  an  unattractive  field-^dull  and  rigorous— provided  guidance  concerning 
what  would  be  exciting  and  entert€uning— programming  which  stressed  human  m- 
volvement  in  scienceTshowed  strong  and  Competent  role  models  and  emphasized  the 
children's  interest  in  animals  and  the  human  body  and  the  human  implications  of 
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Bcienco  and  tochnoloffy.  the  roaultlng  programming  rospondB  to  tholr  interests  and 
abilities;  the  young  cost,  with  many  girls  and  minorities,  uses  scientific  reasoning  to 
develop  clues  and  draw  conclusions  as  employees  of  the  Bloodhound  Gang  detective 
agency.  And  they  conduct  interviews  with  working  scientists,  asldng  quefltions  iden- 
modby  the  over  8,000  children  who  were  consulted  in  the  dovelopmontof  the  pro- 

^^'jSit  as  3-2-1  Contact  helps  develop  the  thinking  skills  of  young  children,  KCEJT 
Los  Angela'  Why  in  the  World  provides  experiences  in  critical  thinking  and  prob- 
lem solving  for  the  emerging  adult  population  now  in  high  school.  The  tvdce  a  week 
series  was  inspired  by  the  concerns  of  Walter  Cronkite,  expressed  in  the  1980 
annual  conference  of  the  National  Association  of  Secondary  School  Principals: 

In  an  era  of  incredible  technology  and  enormous  opportunity  we  are  not  deawning 
or  delivering  a  relevant  current  events  system  to  our  children.  We  in  the  media  are 
providing  news  and  information.  You  in  education  are  providing  knowledge.  Neither 
of  us  is  consistently  helping  to.  pass  on  an  understandixig  ... 

In  order  to  fiU  the  gap  between  the  news  and  the  educational  cunricidum  we  need 
a  vehicle  to  intermesh  current  events  with  the  other  disciplines  so  that  they  become 
port  of  the  entire  teaching  and  learning  experience.  ^^^^       «  ^ 

The  realization  of  this  dream  came  with  the  collaboration  of  KCET  and  Satellite 
Educational  Services,  Inc.,  a  non-profit  organization  formed  by  Water  Cronldte.  And 
it  is  directed  at  a  problem  in  the  adult  world  which  is  even  more  acute  at  the  high 
school  level.  As  Megatrends  author  John  Naisbitt  said,  "We  cure  drowning  in  infoi^ 
mation  but  starved  for  knowledge  .  .  .  Uncontrolled  and  unorganized  information  is 
no  longer  a  resource  .  .  .  instead,  it  becomes  the  enemy ,  .  With  high  school  stu- 
dents who  are  segregated  from  the  world  of  work  and  the  course  of  human  even  to, 
the  information  pollution  problem  is  still  more  serious.  Educators  must  consistently 
attempt  to  overcome  the  student  sense  of  distance — the  feeling  that  they  have  no 
effect  on  and  are  not  affected  by  outside  events.  At  the  same  time,  educators  are 
challenged  to  develop  students'  critical  thinking  skills  so  they  can  grapple  with, 
analyze,  synthesize  and  make  valid  and  effective  use  of  this  mass  of  information 
which  threatens  to  suffocate  them.  ;  ^    i  ^ 

Why  in  the  World,  the  only  television  program  which  analyzes  sonoufl  topics  for 
the  next  generation  of  decision-makers,  addresses  these  problems  by  simply  encour- 
aging students  to  ask  why.  Why  in  the  World  .  .  .  should  we  care  about  wh^  hap- 
pens in  Poland?  ...  do  some  people  avoid  legal  responsibility?  .  .  .  does  Shake- 
speare helpwreal  the  way  terrorists  think?  ...  is  science  like  a  soap  opera?--^th 
program  hosts  ranging  from  Isaac  Asimov  and  Senator  John  Glenn  to  Arthur  LafFer 
and  David  Halberstam.  And,  according  to  teachers  using  the  series,  it  is  succeed- 
ing— sparking  classroom  discussions  on  cause  and  effect  relationshipe  and  refinmg 
the  studenta  ability  to  make  critical  observations  of  events,  ideas  and  human  be- 
havior.       • '  , 

Our  pride  in  our  science  programming  is  limited,  however,  because  both  the  cui^ 
rent  amount  and  future  development  are  limited.  Of  the  over  150  senes  distributed 
by  the  Agency  for  Instructional  Television  (AIT),  only  18  are  science  oriented  and 
only  6  concern  math  skills.  Moreover,  most  of  the  programming  is  limited  to  once  a 
week  series  of  15  or  20  minutes  each  and  the  bulk  of  it  is  targetted  at  the  elemen- 
tary level.  Only  a  very  few  courses  have  been  designed  for  learners  at  the  junior 
high  level  and  there  are  virtually  no  courses  speci^cally  designed  for  the  saenoe 
and  math  needs  of  high  school  students.  At  a  time  when,  nationwide,  half  of  aU 
newly-employed  science  and  math  teachers  for  the  school  year  1981-82  wera  un- 
qualmed  to  teach  science  or  math,  such  programming  at  the  high  school  level  could 
make  a  vital  contribution.  Yet  little  is  available  because  it  is  costly  and  difficult  to 
produce,  and  funds  to  do  so  are  not  readily  available.  , 

Funding  from  the  Department  of  Education  for  a  variety  of  prograroB  our  stations 
have  utilized  m  the  past  has  been  reduced  by  about  50  percent  in  the  last  two^rears. 
The  Public  Understanding  of  Science  Program  at  the  National  Science  Foundation, 
80  critical  to  our  nationwide  science  series,  has  been  eliminated.  And  with  a  ^2  .^u^ 
lion  reduction  in  support  for  the  Corporation  for  Public  Broadcasting,  our  combmed 
shortfall,  at  the  federal  level,  is  abpnt  $60  ndllion.  As  this  Committee^  is  well  aware, 
state  and  local  governments  and  educational  institutions  are  ill-equipped  to  make 
up  these  reductions,  given  the  serve  pressure  on  state  and  local  educational  budgets. 
While  we  can,  and  have,  tightened  our  belts— reducing  the  number  of  hours  stations 
broadcast,  cutting  back  on  salaries  and  number  of  employees,  postponing  the  re- 
placement of  outdated  equipment— the  bulk  of  the  cuts,  we  fear,  must  be  borne  by 
programming  itself,  because  that,  aflerall,  is  what  our  equipment  and  employees 
collectively  provide.  Under  the  greatest  pressure  is  that  programnung  which  tradi- 
tionally has  Deen  the  responsibility  of  government  and  educational  institutions  com- 


pared  to  the  program  more  readily  suatalnod  by  corporate  and  voluntary  view  sup- 
port. Thlfl  while  our  aim  i»  to  become  a  stronger  partner  in  the  solution,  our  con- 
cern ill  that,  absent  additional  governmental  support,  we  shall  contribute  even  lesa.  > 

This  result  would  bo  as  unfortunate  as  it  Ifl  unnoceeeory  because  the  program  pro- 
duction and  distribution  copabilitiee  of  this  nation's  educational  television  system 
offer  unique  opportunities  to  implement  plans  for  improvement  in  elementary  and 
secondary  science  and  maths muatica  education  and  a  wide  scale  and  in  a  coe^efToc- 
tive  manner.  Moat  important  is  our  access  to  well  over  90  percent  of  the  U.S.  popu- 
lation. Thus  it  is  a  service  especially 'suited  to  providing  college-level  coursowork  to 
individuals  without  easy  access  to  campuses,  due  to  employment  schedules,  domestic 
demands  or  both,  just  as  it  has  been  well  suited  to  providing  instructional  program- 
ming directlv  into  our  K-12  classrooms:. 

On  the  otner  hand,  with  lK>me  measure  of  additional  support,  creative  consti:ucn 
tive  solutions  are  readily  available. 

Educational  television  can  help  overcome  the  shortage  or  qualified  science  aiid 
mathematics  teachers  in  two-wavs— be  extending  the  reach  of  quality  classroom 
teaching  and  by  upgrading  the  skills  of  existing  and  potential  teachers.  Extending 
the  reach  of  classroom  teaching  can  be  accomplished  simply  bv  the  live  broadcast  of 
classroom  teaching  to  those  wno  do  not  have  easy  access  to  the  claQsroom.  In  New 
Mexico,  for  example,  small  rural  schools  were  faced  with  the  threat  of  closing  down 
because  they  could  not  attract  certified  teachers  in  specific  disciplines.  At  the  initi- 
ation of  local  school  superintendents,  KENW-TV,  the  public  television  station  in 
Portalee,  began  broadcasting  courses  in  higher  level  math  and  computer  science  to 
classrooms' OS  far  as  100  miles  away.  Twenty-seven  West  Texas  and  New  Mexico 
school  districts  now  have  access  to  these  courses.  In  Arizona,  the  concept  of  a  "mi- 
crocampus"  has  been  developed.  Electronics  plant  employees  working  at  eight 
plants  m  or  near  Phoenix  will  have  access  to  21  courses  from  Arizona  State  Univer- 
sity's College  of  Engineering  and  Applied  Sciences— which  can  lead  to  masters  de- 
grees in  computer  science,  electrical  engineering  and  industrial  engineering- 
through  live  telecasts  of  courses  made  possible  by  KAET-TV  via  ITFS.  A  similar 
component  of  courses  from  the  University  of  Arizona  is*  provided  by  KUAT-TV  in 
Tucson,  also  via  ITFS,  which  not  only  serves  business  employees  in  the  Tucson  arefk 
but  also  members  of  our  armed  forces  serving  at  Fort  Huachuca,  a  major  electronics 
installation  of  the  U.S.  Army.  Eventually  a  statewide  service  is  envisioned,  connect- 
ing Northern  Arizona  University  in  Flagstaff  as  well  as  the  Tucson  and  Phoenix 
services. 

In  South  Carolina,  where  a  similar  program  has  been  operating  for  close  to  a 
decade,  the  South  Carolina  ETV  Commission  provides  live  telecasts  of  University  of 
South  Carolina  science  and  engineering  courses  via  closed  circuit  to  technical  cen- 
ters located  throughout  the  state.  Individuals  throughout  South  CfiroUna  can  contin- 
ue to  work  full  tune  and  have  access  to  night  classes  from  Columbia,  interacting 
with  the  instructor  through  a  two-way  audio  system.  The  success  and  appeal  of  this 
program  is  demonstrated  by  the  fact  that  66  percent  of  the  graduate  degrees  con- 
ferred in  the  state  are  to  these  telecast  students.  «m« 

Many  states  provide  inservice  teacher  training  through  broadcast  or  ITFS  sery-. 
ices.  In  Kentucky,  all  public  universities  and  two  independent  colleges  participate  in 
the  higher  telecommunications  consortium,  organized  to  meet  the  needs  of  teachers^ 
experiencing  hardship  in  completing  the  Master's  program  required  for  permanent 
certihcation.  During  the  past  decade,  about  6,000  have  enrolled  in  the  Masters 
credit  telecourses  broadcast  by  Kentucky  Educational  Television's  16  transmitters. 
And,  during  the  last  eighto?>n  months,  inservice  teacher  training  has  been  available 
nationwide,  trough  thfe  vice  of  237  public  television  stations.  The  courses  broad- 
cast, selected  after  excerptj  of  37  potential  courses  were  evaluated  by  stations,  col- 
leges and  univerfities  throughout  the  country,  included  four  inservice  teacher  traiil- 
in2  courses  and  one  biology  course*— all  for  college  credit. 

In  addition,  pumk  television  services  can  facilitate  the  introduction  of  new  tech- 
nologies into  the  clMgroom  through  interactive  teletext,  cable  and  videodisc.  In  the 
fall  of  1981,  KC^ET  b^in  a  pilot  project  in  five  elementary  schools  in  Southern  Cali- 
fornia to  supplement  and  complement  the  traditional  school  curriculum,  b^  provid- 
ing teachers  with  matmals  not  typically  available  in  the  classroom.  Workiiur  with 
a^kisors  from  the  Regional  Educational  Television  Adv^iv  Council  (RETAC)  and 
the  Los  Angeles  County  Schools,  KCET  placed  teletext  decoders  in  five-school  where 
fourth,  fiM  and  sbrth  grade  teachers  were  afforded  regular  access  to  the  teletext- 
equipped  TV  set  KCET  project  staff  provided  teachers  with  eMlanations  of  teletext, 
instructions  on  how  to  use  it  and  suggestions  for  activities.  After  a  one*year  trial, 
and  subsequent  evaluation,  teachers,  students  and  administrators  were  sll  pleased 
The  teachers  agreed  that  the  teletext  medium  has  a  strong  motivational  influence 
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for  children.  They  a\m>  overcanio  their  initial  skeptlcium  about  claaaroom  uae  of  the 
program  and  proloctod  that  their  colloaguea  who  iiAd  not  participated  in  the  experi- 
ment would  want  to  take  port  in  any  new  effort.  Particularly  encoura|dng  were  the 
indicationa  that  students  losa  well  equipped  to  handle  traditional  math  were  moti- 
vated by  the  teletext  experiment 

In  Son  Diego,  KPDS  has  just  completed  a  pilot  project  testing  the  use  of  Cox 
Cable's  "Indax"  interactive  cable  technology  in  instruction.  The  keyboard  allowed 
students  to  call  up  "electron  class  notes"  and  aflbrdod  instant  access  to  a  glossary 
and  bibliography  of  course  material.  And  in  Lincoln,  Nebraska,  the  ETV  Network  s 
"Videodisc  Design/Production  Group"  which  has  been  developing  interactive  video- 
diac  instructional  capabilltlca  for  the  last  four  years,  has  become  a  center  of  video- 
disc deaigners  to  share  information  and  technical  expertise,  a  clearinghouse  for  in- 
formation and  a  production  center.  One  of  its  productions  is  "The  Physics  of  Struc- 
ture," a  college  pnysics  course  that  offers  individualized  instruction. 

Compiiter  trainuig  courses  for  educators  are  envisioned  in  New  York  and  Ken- 
tucky. In  New  York,  WWET/Thirteen  is  exploring  ways  to  expand  the  classroom 
con^)uter-uae  workshops  it  now  provides  to  area  teachers.  Specifically,  it  is  investi- 
gating the  possibility  of  eetablUhlng  public  television  based  resource  centers  which 
would  serve  teachers  in  their  regions,  providing  comorehensive  training  in  the  use 
of  technology  for  education  and  ongoing  support  ana  services  to  succbssfuUy  Inte* 
grate  technology  with  other  classroom  activity.  In  combination  with  local  workshops 
and  leadership  teleconferences/^xperiences  in  the  purchasing  of  and  teaching  with 
new  technologiee  can  be  shared  and  analyzed  by  a  broad  reach  of  school  teachers, 
administrators  and  board  members  on  a  continuuig  basis  in  a  coet^fTectlve  maimer. 
In  Kentucl^,  in  rceponse  to  a  request  of  the  Head  of  the  Bureau  of  Instruction  of 
the  Kentucky  Department  of  Education,  the  KET  staff  has  brought  together  a  task 
force  to  stu<w  how  instructional  television  and  micro-computers  and  available  soft- 
ware as  well  as  the  need  of  administrators  and  teachers  for  inservice  training  to 
effectively  utilize  the  technology.  In  addition,  KET  is  currentlj^  in  production  on  a 
television  inservice  series  on  the  instructional  applications  of  microcomputers  which 
will  bi^vailable  next  fall. 

Finally,  public  television  stations  have  a  unique  abibty  to  extend  the  reach  of 
coursework  to  the  viewing  public.  At  the  request  of  area  colleges,  Washington, 
D.C.'s  public  television  station  WETA  acquired  an  Introduction  to  Computers  course 
entitled  Making  It  Count,  produced  by  the  Boeing  Company.  In  addition  to  the  875 
students  taking  the  j  courses  for  collMfe  credit,  formal  viewing  opportunities  have 
been  made  available!  at  over  30  U.Si  federal  departments  and  agencies  and  over  25 
.area  business  and  industry  offices.  Local  sales  of  the  ?25  textbook  accompanying  the 
course  exceed  2500— jwell  over  six  times  the  number  of  students  taking  the  course 
for  credit  1  ^        .  i 

In  conclusion,  public  service  television  is  one  of  the  critical  national  resources 
available  for  a  comprehensive,  cost^ffective  contribution  to  this  nation's  need  for 
science  and  math  literacy  and  achievement.  Yet  it  is  under-utilized  because  it  is  un- 
derfunded. It  has  a  proven  track  record  of  attractin|f  the  attention  and  interest  of 
our  young  people  whoee  achievement  dejpends  on  additional  motivation  just  as  it  has 
in  increasing  the  expertise  of  the  highly  motivated  graduate  students.  Just  aa  im- 
portantly, it  has  a  proven  track  record  in  attracting  growing  levels  of  financial  sup- 
port at  the  state  and  local  level  and  from  the  corporate  commimity.  But  this  sup- 
port will  only  be  targetted  at  our  needs  in  th^  areas  of  science,  math  and  computer 
education  if  there  is  a  substantial  federal  commitment.  Without  it,  a  unique  oopor- 
tunity  to  provide  the  maximum  possible  benefits  at  minimal  expense,  as  quickly  as 
posdible,  will- be  missed  and  America's  most  ambitious  objectives  will  remain  illu- 
sive.  V 


pREPARKD  Statement  of  the  Edison  Electric  Institute 

The  Edison  Electric  Institute  appreciates  the  opportunity  to  submit  testimony  on 
H.R.  30,  a  bill  to  provide  jfesistance  to  improve  elementary,  secondary  and  poetsec- 
ondary  education  m  mathematics  and  science,  and  for  other  puri^oses.  ' 

The  Edison  Electric  Institute  (EEI)  is  the  association  of  America's  investorH)wned 
electric  utility  companiea.- Members  provide  78  percent  of  the  electricity  in  the 
United  States  today.  EEI  is  recognized  as  the  principal  forum  where  electric  utilities 
exchange  information  on  every  area  of  electric  utility  operation  and  concern  as  well 
as  emerging  technologies  that  are  shaping  the  energy  future.  . 

We  support  the  provision  of  the  "Emergency  Mathematics  and  Science  Education 
Act,"  and  find  the  following  sections  of  particular  importance.  Section  604.5,  the  use 
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of  f^indf  by  local  oducntional  iig^nciea,  encouroging  portnemhipd  belw<M)n  'Wchoni. 
unlv«nilti<w,  th«  bualneiMi  iector.  public  iigoncla«  and  other  inatitutlona,  fttfenclcfl  and 
individual  In  thia  d«ciwitt»  It  1«  imp«rotlvo  tliat  ©ducotort  havo  opportunltie*  to 
becomo  w«U  Infonnod  about  technological  changes  and  utillte  community  rwiourcea 
thftt  will  challenge  atudenta  to  excellence  In  inathematica  and  aclonco.  In  thUi  area, 
tho  FxiJbon  Electric  Institute  and  iu  member  companlea  have  been  an^  will  continue 
to  be  Involved  In  acllvitioe  that  prepare  atudenta  for  eocietal  changon.  hM  recog- 
nitee  that  a  high  technology  era  require*  new  akilla  for  Individual  employeee  and 
proeenta  unprecedented  career  optlona  for  tomorrow'a  work-force. 

The  Ediaon  Electric  Inatltute  views  tho  Congreealonal  Bchplamhip  Program  (Sec- 
tion 621)  a«  ene  of  tho  moat  effective  incentives  to  attract  new  talent  to  the  teaching 
profeaalon  in  the  area  of  mathematics  and  aclence.  Critical  Induatrloa  like  the  elec- 
tric utilities  depend  upon  knowledgeable  and  Ulented  teachera  to  prepare  a  work- 
fon:e  that  ia  skilled  and  Informed  about  the  moat  advanced  technology.  It  ia  hoped 
that  this  initiative  will  attract  our  moet  Intelligent  and  creative  young  minds  to  the 
teaching  profeaalon.  ,  ^, 

The  Initiative  (Sections  G23  and  604A)  which  addrosaos  the  probloraa  of  toathemat- 

>ics  and  acience  teochora,  odminlatratora,  and  local  school  board  members,  is  vital  for 
today 'a  educatom.  Staff  development  is  one  meona  for  updating  information  about 
advances  in  technology  and  related  area  of  mathematics  and  science.  The  Edison 
Electric  Institute  andits  member  companies  have  long  provided  support  for  insti- 
tutes and  workflhope  for  elemontry  and  secondary  teachers.  This  new  impetus  from 
the  federal  level  demonstrates  an  awareneaa  on  the  part  of  leadera  in  this  98th  Con- 
gress  that  problems  muat  be  confronted  and  alliances  forged  between  education. 
buBlneas  and  governmental  agencies.  This  activity  must  take  place  at  the  local  level 
to  achieve  national  goals.  EEI  and  its  member  companies  will  continue  to  bo  part^ 
nors  in  this  effort.  .      ,,,,,,     i    L  ^ 

*  EEII  views  Section  624,  the  proposal  to  conduct  research  and  initiate  development, 
as  an  integral  component  for  the  new  thrust  towards  improving  the  quality  bf  in- 
struction in  mathematics  and  acience.  It  is  critical  to  the  long  range  impact  orthis 
program  and  to  the  restructuring  of  our  economy,  from  heavy  industry  to  infonr 
tion  and  service  businesses.  HAD  efforts  are  critical  to  our  nation  s  progress  on 
uncharted  course  to  a  new  era.--  ■  ^ 

We  vie^  the  support  of  this  Committee  as  one  important  force  that  will  m^e  it 
possible  to  improve  productivity  now  and  prepare  a  work-force  for  the  knowledge 
mdufltriea.  Your  leadership  in  conducting  these  hearinfcs  is  applauded  by  all  who 
recognize  the  need  for  better  scientific  and  technical  traming.  We  share  the  sense  of 
urgency  demonstrated  by  this  "Emergency  Mathematics  and  Science  Act  and  wUl 
cooperate  to  the  fullest  possible  extent  with  its  purposes. 


National  Confkrknck  of'Statk  Leoislaturks, 

Waahingtoti,  D.C,  February  1,  1983. 

Hon.  Carl  Pkbkins,  ^   /  v  *  ;  „      .     ,  «j 

Chairman,  Subcommittee  on  Elementary,  f  Secondary  and  Vocational  iMucatwn, 
Washington,  D,C  ^  . 

Dkar  Mr.  Perkins:  As  we  were  unable  to  testily  on  the  Emergency  Math  and  Sci- 
ence Education  Act  (HR30)  in  person,  the  NaUonal  Conference  of  State  Legislature 
would  like  to  submit  this  letter  and  the  enclosed  policy  statement,  Speaal  Pro- 
grams to  Fill  Occupational  Needs",  for  the  record  and  for  the  general  information  of 
your  subcommittee  members.  ,         1  .x-      i.  i. 

The  NCSL  Committee  on  Education  and  job  Training  proposed  this  position  state- 
ment, which  was  subsequently  adopted  by  the  NCSIi  membership,  after  much  delib- 
eration on  the  issue  of  the  proper  role  of  the  federal  government  in  the  important 
area  of  Science  and  Math  Education.  The  near  imanimpiis  thinking  of  the  commit- 
tee (composed  of  legislators  of  both  political  parties  from  all  around  the  country) 
was  that,  we  would  welcome  a  partnership  role  with  the  federal  gover^ent  .m 
eliminating  the  shortage  of  mathematicians,  scientists,  and  engineers  now  found  in 

^VVlSle  B^^ing  this,  however,  we  are  mindful  of  two  major  facta:  (1)  it  is  the  proper 
constitutional  role  of  the  Btatos  to  deal  with  educational  needs,  and  (2)  many  states 
presently  are  taking  the  initiative  to  deal  with  this  very  problem.  But  the  states  do 
need  help  with  resourced—not  unlike  the  resources  provided  for  years  through  state 
grants  to  fill  a  need  in  the  orea  of  vocational  education.  Providing  federal  startup 
fiinds  to  states  through  a  national  education  program  aimed  at  meeting  future 
public  and  private  needs  in  Science  and  Math  would  not  only  encourage  states  to  do 


548 


542  -,  . 

more,  but  help  to  coordinate  federal  and  state  efforts  toward  a  more  effective  resolu- 
tion of  the  problem.  ^  /  J  ,  ,  r  ^ 
We  applaud  your  concern  and  interest  in  this  impon^t  issue,  aiid- look  forward 
to  worWTng  with  you  in  the  development  of  an  appropriatej  partnership  between  the 
states  ana  the  national  government  to  enhance  Science  ^o^Math  Education  in  the  * 
United  States.  We  would  welcome  any  future  opportmiity  to  meet  with  you  and 
your  committee  on  this  Illative  initiative.  /  /  ^ 
Sincerely,                                           •  ^  T 

WfLHELBONA  DeLCX>, 

.   Chairman,  Committee  on  Education  and  Job  Tmini^^  \' 

Fouty  ON  Special  PfiOKsaAMS  to  Fill  Occupational  Needs— Adopted  Jxjly  1982  : 

NCSL  has  long  been  suppprtive  of  federal  efforts  to  assure  access  and  opportunity.^ 
in  both  elementary-seconoary  and  postsecondary  education  in  the  United, States, 
feeling  that  this  is  an  appropriate  federal  role  in  education  in  partnership  with  the 
states.  - 

To  further  clarify  that  position,  the  NCSL  Education  and  Labor  Committee  adopt- 
ed a  list  of  federal  program  prioAties  that  are  worthy  of  continued  support^  Among 
theise  are  applied  reisearch;  poptaecondary  student  financial,  aid  for  low  and  moder- 
ate-income students;  funds  to  assist  the  states  in  the  education  of  the  hs^dicapped; 
compensatory  education  for  disadvantaged  students;  refugee  and  eht^oC  assistance, 
including  pro^^m  support  for  students  with  Umited-English  pioQcfencsr,  migraiit 
student  assistance;  Indian  education;  and  vocational  education,  especially  foi^diBad- 
vantaged  students.  '  . 

However,  NCSL  also  has  long  supported  the  position  that  education  is^a  primary 
constitutional  responsibility  of  the  states— not  of  the  federal  government.  Policy  de- 
dsions  that  determine  what  is  taught  and  how  it  is  taught  are  best  left  up  to  state 
and  local  officials  who  have  first-hand  knowledge  of  the  needs  of  the  state  and  its 
people.  r  J  1 

Legislation  is  now  being  introduced  in  Congress  which  would  insert  the  federal 
government  into  selective  support  for  studemctpwho^  would  choose  to  study  math- 
ematics and  science  either  for  the  ultimate  purpose  of  teaching  these  subjects  or  to 
fill  the  technological  needs  of  industay  for  both  civilian  and  military  puiposes. 
While  NCSL  recognizes  the  national  need  for  more  mathematicians  and  scientists  in 
industry  and  education,  we  do  not  think  it  is  appropriate  for  the  federal  government 
-^.to  be  setting  the  educational  ^igenda  for  the  nation. 
j/'-  Therefore,  NCSL  opposes  any  attempt  on  the  part  of  the  federal  government  to 
^'   preempt  the  states'  constitutional  role  m  determining  educational^pohcy  for  enhanc- 
ing spedfic  occupational  areas.  '  -      '  ^.         J  1  1 

Also,  NCSL  reaffirms  its  support  of  the  consultative  role  of  state  and  local  otn- 
dais  through  tiie  office  of  the  Under  Secretary  of  Education  and  the  Intei^ovem- 
:  mental  Advisofy  council  on  Education  in  the  process  of  developing,  administering 
and  regulatiiig  federal  education  programs.  , 


^      •  .  •      ■      ■  CAPE, 

.     /  ^  Washington,  DJ^anuary  Sff/198S. 

Hon.  Carl Pkbe^s,.  '  '       ■  ,t^^^®^*  »■ 

Rayhum  House  Office  Building,  ^^M^^  * 

Washington,  aa  ^    •  t'-i^^i^    '  ' 

4  Dsab^Gdngressman  Perkins:  The  Coi^ncil  for  AMncan  Private  Education 
(CAPE)  has^  decided,  with  a  great  deal  of  reluctance,  not,  to"  offer  oral  testimony  at 

S>ur  hearings  on  January  26-27  on  the  Emergency  Math-Sdence  Eduj»tion  Act, 
Jt  301  We  applaud  your  leadership  toward  finding  a  Kood  set  of  approaches  to  the 
crisis  this  country  faces  in  math-^cience  teaching  and  learning*.  Ana  we  are  .  deeply 
appremtive  of  your  awareness,  as  reflected  in  the  legislation,  that  private  school 
t^u^hers  and  students  are  heavily  involved  in  the  national' circumstances  of  math- 
sdence  education  which  are  propelling  aiearches  for  afilutiona. 

I  previously  sent  in  testimony  gfeigB  reflected  the  general  views^pf  4)rivate  educa- 
tion on  various  bills  before  the  lMjH|^e  ms^or  qbgervcdtiptes  they  contained  were 

.  1.  For  all  educators  to  contiEfflHBP&urage  gi^Wing  jgirls  to  perceive  themselves 
as  equally  able,  if  not  more  so  thi||H||9!yB,  to  ^'do'^  .rn^th  dnd  science  and  to  consider 
careers  that  centrally^^involve  them.  "         v.  V^.'  , 

2.  To  encourage  oooperative,.arrangements  in  fevery  community  between  goveni- 
ment,  industry,  public  aind  jgrivate  ^and  higher  education  where  present)  to  develop  . 
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local  technological  cintere  or  laboratories  for  students  and  aduits.  Technological  lit- 
eracy is  ekbonfllvo  and  no  single  education  entity  can  afford  the  equipment  and  peiv 
sonnel  needed  to  gain  it  on  a  widO'SCale  basis.  ui. 

3:  Funding  shoulc  b^  made  available  for  in-fiervice  tAuning  of  teachers  m  pubhc 
and  private  schools. 

4.  Low^coet  loans  with  forgiveness  incentives  should  be  made  available  to  college 
students  intending  to  pursue  math-science  teaching  careers. 

5.  Industry  should  be  encouraged^  via  tax  incentives,  to  assist  via  gifts  of  hard- 
ware  to  schools^  t!b  loan  personnel  to  schools  to  teach  and  give  in-service  training 
and  to  hire  teachers  in  the  summer  for  work  experience  and  to  supplement  income. 

6.  To  utilize  senior  citizens  who  can  do  so  to  teach  math-science  on  a  temporaiy- 

basis.  ■       *    '  ^  ' 

I  am  currently  coUectin^he  thoughts  of  my  constituency  toward  sending  you  a 
more  updated  rendering.  As  soon  as  \  hear  back  more  from  our  jmember  organiza- 
tions, I  will  send  you  a  set  of  thoughts  for  the  record  of  your  January  . 26-27  hear- 
ings. .     *  f 

It's  a  very  tough  issue,  one  in  which  the  very  workings  of  our  technological  soci- 
ety  connects  directly  and  with  fateful  consequences  ,with^he  substance  of  what's  ^ 
taught  and  how  it's  taught  in  the  schools.^-  * 

We  ne^  the  best  thinWng  applied  to  it  we  can  fijcy^^ 

I  hope  we  can  help  provide  some  of  that  when  F^^ui  our  more  oflicial  testimo- 
ny. ,  , 
Again,  our  profound  thanks  for  your  leadership  ip  this  matter.^ 
Very  sincerely, ■    \  '  ' 

Robert  L.  Smith,  ^ 
Executive  Director. 


■  CbMMONWK^Mik  OF  Puerto  RiC50i 

Hato  Rey,  PUerto  Rico,  February  4,  1983. 

Hon.  Carl  D.  Perkinb,  / 
House  of  Representatives;  '  V 

Washington,  RC.  "  / 

'  Dear  Chairman  Perkins:  It  is  with  gfreat  pleasure  that  I  submit  the  enclosed 
statement  in  support  of  the  proposed  Ehnergency  Mathematics  and  Science  Educa- 
tion Act  (H.B.  30).  I  ask  that  this  written  statement  be  included  in  the  record  of 
hearings  which  the  committee  recentiy  held  concerning  this  important  legislation. 

In  Ay  view,  H.R.  30  represents  a  thoughtful  approach  to  the  critical  national  nee^ 
to  improve  the  quality  ot'science  and  mathematics  education  at  the  elementary  and 
secondary  levels.  -As  is  discussed  in  the  enclosed  statement,  Puerto  Rico  has  an 
acuto  shortage  of  trained  and  qualified  teachers  of  science  and  mathematics.  In  ad- 
dition, we  have  an  urgent  need  to  upgrade  the  equipment  that  is  used  to  teach  these 
subjects.  Although  the  Commonwealth  of-Puerto  Bico  currently  spends  more  than 
one-third  of  its  budget  on  education,  we  will  not  be  able  to  effectively  address  these 
severe  problems  concerning  the  quality  of  instruction  in  science  and  mathematics 
without  substantial  FederS  support.  In  this  regard,  I  am  extremely  gratified  that 
H.R.  30  provides  for  equitable  participation  by  Puerto  Rico.  • 

For  the  reasons  set  forth  in  the  enclosed  statement,  I  believie  that  the  effective- 
ness of  H.R.  30  would  be  enhanced  if  it  were  amended  to:  (a)  reserve  a  larger  propor- 
tion of  the  funds  to  support  activities,  such  as  inservice  training  and  summer  insti- 
.tutes,  at  the  State  level;  (b)  eliminate  the  provision  that  calls  for  the  U.S.  Secretary 
of  Education  to  develop  criteria  for  .distributing  25  percent  of  the  funds  among  local 
school  districts;  (c)  give  State  educational  agencies  the  specific  authority  to  coordi- 
nate Federal  ftinds  with  State  fimds;  (d)  authorize  State  educational  agencies  to  de- 
v^p  and  conduct  (or  contract  for)  project^  to  train  or  retrain  teachers  and  adminis- 
trators; (ft)  authorize  and  encourage  Stat^  to  increase  coordination  and  cooperation 
among  tm  various  levels  of  government,  postsecondkry  education  and  private  indus- 
try; and  (n  authorize  the  use  of  funds  to  purchase  texts,  library  resources  and  equip- 
ment (including  computer  hardwwd  and  software).  In  my  view,  this  legislation  wOl 
be  most  effective  if  ^tates'  are  given  the  flexibility  to  address  this  m^or  national 
problem  in  the  context  of  their  unique  local  needs. 

In  siimmary,  I  commend  the  members  of  the  coinmittee  for  the  wisdom  and  fore- 
sight which  is  reflected  in  H.R.  30.  It  is  my  hope  that  the  Conjpress  will  soon  enact 

^  legislation  to  reverse  the  decline  in  the  quality  of  instruction  m  Science  and  math- 
ematics? In  this  era  of  increasing  emphasis  on  high  technology  an'd  automation,  I 
tniiy' believe  that  our  national  security  and  gnomic  well-being  depend  upon  the 
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development  of  a  workforce  that  is  literate  in  science  and  mathemati<».  If  Puerto 
Rico  is  to  continue  to  servo  aa  a  successRil  example  of  free^nterpnse  and  democracy 
in  the  Caribbean  region,  we  must  adequately  train  our  young  people  in  the  science, 
mathematics  and  technological  subjects.  ,    ,    ,    t_.       ^  u 

In  clqeing,  I  wish  to  express  my  appreciation  for  the  leadership  that  you  have  pro- 
vided in  approaclfing  this  subject  You  are  most  welcome,  at  any  time,  to  visit  our 
elementary  and  secondary  schools  in  Puerto  Ripo  and  observe  first^h^fUttie  criUcal 
need  to  upgrade  our  instructional  programs  in  science  and  mathematfcs.  I  would,  of 
course,  be  glad  to  provide  any  additional  information  that  may  assistl  the  committee 
in  its  deliberations.  \ 
Cordially,  / «  r 

MabI  Socobro  Laoot, 
Secretary  ofEduqatioiu 

Enclosure. 

Statement  of  Dr.  MarIa  Socxjrro  Lacot  , 
*  introduction 

I  am  pleased,  as  the  Puerto  Rico  Secretary  ofEducation  to  submit  this  statement 
m  support  of  the  proposed  Emergency  Math^aticis  and  Science  Education  Act 
(H.R.  30).  As  many  others  have  accurately  observed,  our  nation's  productivity,  na- 
tional security  and  economic  well-being  are  seriously  threatened  by  the  current 
crisis  m  science  and  mathematics  education.  As  discussed  below,  federal  assistance 
is  badly  needed  to  improve  the  quality  of  science  and  mathematics  instruction  at 
the  elementary  and  secondary  levels.  \^  -i  ru  • 

There  is  a  national  need  to  improve  science  and  mathematics  education:  Lmnnp 
recent  years,  much  of  America's  economic  growth  has  occurred  in  the  high  technol- 
ogy industries.  It  is  obvious  that  this  trend  toward  high  technology,  automation  and 
.  mmiturization  will  only  accelerate  in  the  years  ahead.  The  Congressional  Budget 
Office  has  projected  that  new  technologies  will  make  (3)  million  additional  joM  obso- 
lete by  the  end  of  this  century.  Yet,  despite  the  rapidly  increasing  demand  for  a 
more  highly  trained  workforce,  our  educational  system  is  foiling  to  dehver  adequate 
instruction  in  science  and  mathematics.  - 

Numerous  studies  have  documented  the  decline  of  student  achievement  in  math- 
ematics and  science.  Average  science  and  mathematics  scores  on  standardized  col- 
lege entrance  examinations  have  been  steadily  dropping  for  the  past  twenty  (20) 

^^^Ss  decline' is  not  surprising  when  one  considers  that  secondary  students  are 
taking  fewer  courses  in  mathematics  and  science  than  in  past  years,  and  fewer 
courses  are  being  offered.  Although  half  of  all  high  school  students  in  the  Umted 
States  take  no  mathematics  after  the  tenth  grade,  other  industrialized  nations,  p^- 
ticularly  Japan  and  Germany,  are  placing  increasing  emphasis  on  science  and  math- 
ematics education.  ■  J.   -  .      .  J 

One  of  the  mcgor  causes  of  the  decline  in  the  quahty  ot  education  m  science  and 
mathematics  is  the  shortage  of  qualified  mathematics  and  science  teachers.  Dumig 
the  1970'8  the  number  of  secondary  school  mathematics  teachers  being  trained  de- 
clined by  77  percent  and  the  number  of  science  teachers  being  tramed  decUned  by 
65  percent.  It  has  been  estimated  that  about  50  percent  of  all  newly  employed  teach- 
ers nationwide  are  uncertified  and  unqualified  to  teach  mathematics  and  science. 
This  situation  is  exacerbated  by  the  departure  of  trained  classroom  teachers  for 
better  paying  jobs  in  industry.  Recent  statistics  released  by  the  National  Science 
Foundation  indicate  that,  nationwide,  16  percent  of  all  elementary  school  teachers 
are  not  sufficiently  prepared  to  provide  basic  training  in  science  and  mathematics. 

Puerto  Rico  has  an  acute  need  for  trained  teachers  of  science  and  mathemabcs: 
As  is  generally  the  case  throughout  the  nation,  Puerto  Rico  lacks  the  qualified 
teachers  and  equipment  needed  to  provide  elementary  and  secondarvs^dents  with 
adequate  instruction  in  science  and  mathematics,  _         .  vT^  •  u- 

Tte  impact  of  our  inability  to  provide  basic  training  in  these  subjects  is  obvious 
when  one  considers  the  size  of  the  educational  system  m  Puerto  Rico/  Ab  one  of  the 
largest  local  educational  agencies  in  the  United  States,  the  Puerto  Rico  Department 
of  Education  (PRDE)  presently  serves  over  710,000  students  in  kindemurten  through 
twelfth  grade.  About  130,000  of  these  students  attend  high  school.  The  PRDE  cur- 
rently employs  about  35,000  teachers  to  provide  instructidn  in  the  acadenuc  sub- 

''^IS^  keeping  with  the  situation  in  most  States,  achievemeift' tests  which  were  ad- 
ministered to  students  in  Puerto  Rico's  elementary  and  secondary  schools  during 
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the  paat  two  years  have  revealed  lagging  student  achievement  in  sdence  and  math- 
emauoi,  particularly  in  the  subjects  ofiphysics  and  mathemQtica.  For  example,  the 
results  of  a  physics  test  recently  administered  to  a  sample  of  150  students  from 
public  and  private  high  schools  revealed  that  one-half  of  the  students  who  took  the 
test  correctly  abswered  37  percent  (or  more)  of  the  questions  regarding  mechanics 
and  86  percent  (or  more)  of  the  question^  on  ^'electricity."  Those  results  are  ex- 
tremely low  in  view  of  the Yact  that  a  70  percent  level  of  accuracy  was  the  anticipatr 
ed  normal  performance  level.  _        ^,       ,        *  . 

The  results  of  a  test  that  the  CoUege  Board  of  Puerto  Rico  Advanced  Placement 
Program  administered  last  year  to  talented  students  and  those  interested  in  scientif- 
ic subjects  are  perhaps  even  more  distressing.  The  test  results  showed  that: 

(a)  Only  46.3  percent  of  the  240  students  who  took  the  test  on  biological  sciences 
achieved  a  passing  score;  and     -  ,      '      .       \    i   ^  . 

.  (b)  Only  49  percent  of  the  236  students  who  took  the  test  on  physical  sciences 
achieved  a  passing  score.  ,  -j  i_      r  ^  ^ 

These  results  are  particularly  disturbing  when  one  considers  the  type  of  student 
who  participated  in  this  program.  As  elsewhere,  a  mcdor  cause  of  the  unsatisfactory 
level  of  achievement  in  science  and  mathematics  in  Puerto  Rico  is  the  inadequate 
academic  preparation  of  teachers  in  those  subject  areas. 

During  the  1981-82  school  year,  the  PRDE  employed  9,800  science  teachers  at  the 
elementary  level,  913  at  the  junior  high  school  level  and  755  at  the  high  school 
level.  A  recent  study  that  was  conduct^  using  a  sample  of  those  teachers  produced 
the  following  results:  '     '■  '  ,^    ,    .    !   x  i_ 

^Elementary  school  teacher8,--Ot  the  5,137  elementary  school  science  teachers  who 
participated  in  the  study:  30.3  percent  had  no  college  credits  in  science;  37  percent 
from  one  to  six  credits;  8*8  percent  from  7  to  10  credits;  19.6  percent  from  11  to  20 
credits;  2.9  pen»nt  from  21  to*  30  credits;  1  percent  from  31  to  40  credits;  and  0.23 
percent  had  41  credits  or  more.  In  other  words,  over  two-thirds  of  the  elementary 
school  science  teachers  had  six  or' less  college  credits  in  science. 

Junior  high  school  teachers.— (X  the  741  junior  high  school  teachers  who  partici- 
pated in  the  studfir:  2.15  percent  had  no  college  credits  in  bioloor;  10.12  percent  had 
from  1  to  10  credits;  21.59  percent  had  from  11  to  20  credits;  26.72  percent  from  21 
to  30  credits;  and  39.40  percent  had  from  31  to  50  credits. 

Of  the  same  sample:  19.43  percent  had  no  college  credits  in  the  field  of  chemistry; 
43.04  percent  had  from  1  to  10  credits;  29.24  had  ft^m  11  to  20  credits;  6.20  percent 
from  21  to  30;  and  2.15  had  fi^m  31  to  50  credits. 

Of  the  same  sample:  23.48  percent  had  no  college  credits  m  physics;  53.73  percent 
had  from  1  to  10  credits;  19.43  percent  had  from  11  to  20;  0.94  percent  had  from  21 
to  30;  and  0.40  had  from  31  to  50  credits. 

High  school  teachers.-Oi  the  548  high  school  science  teachers  who  participated  in 
the  study.  2.91  percent  had  no  college  credits  in  biolofflr:  6.02  percent  had  from  1  to 
10  credits;  15.li  percent  had  from  11  to  20  credits;  9^48  percent  had  from  21  to  30 
credits;  and  5.10  percent  had  from  31  to  60  credits.  .     ^  „r  k« 

Of  the  same  sample:  16.42  percent  had  no  college  credits  m  chemistrjr;  35.58  per- 
cent had  from  1  to  10  credits;  33.39  percent  from  11  to  20  credits;  9.48  from  21  to  30 
credits;  and  5.10  percent  from  31  to  60  credits. 

Of  the  same  sample:  23.17  percent  had  no  college  credits  m  physics:  47.08  percent 
had  from  1  to  10  credits:  22.99  percent  had  from  11  to  20  credits;  4.74  percent  had 
from  21  to  30  credits;  and  2  percent  bad  from  31  to  50  credits.      ^     ,   ,  ^ 

In  summary,  this  study  clearly  documents  that  our  science  teachers  lack  adeouate 
academic  preparation.  Tfhe  stud^  further  indicates  that  most  science  teachers  have  • 
taken  more  college  courses  in  the  biological  sciences  that  in  the  physical  sciences.  In 
my  view,  this  lack  of  preparation  translates  directly  into  low  student  achievement 
levels  '  ' 

*  Properly  trained  teachers  are  especially  needed  to  provide  students  with  the 
knowledge  demanded  by  high  technology  industries.  In  particular,  improved  insturc- 
tion  is  necessary  to  enable  students  to  master  the  skills  required  by  the  electrical 
and  electronic  computing  industry.  Although  recent  profiles  propared  the  Puerto 
Rico  Economic  Development  Administration  indicate  that  much  of  Puerto  Rico  s 
recent  economic  growtn  has  occurred  in  the  high  technology,  phanna^utical,  and 
electronic  industnes,  our  science  teachers  are  most  deficient  in  the  academic  prop^. 
ration  needed  to  effectively  teach  subjects  (such  as  chemistry,  mathematics  and 
physics)  which  relate  to  those  industries.  .     '  .         .  «.  ^ 

Some"eflForts  have  been  made  to  address  thi^  problem  m  Puerto  Rico.  For  exam- 
ple, in-service  programs  are  presently  being  operated  by  the  University  of  Puerto 
feco's  Resource  Center  for  Science  and  Engineering  and  the  Puerto  Rico  Science 
Teachers'  Association.  Although  these  efforts  have  resulted  in  some  improvement  in 
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the  qualiflcationfl  of  science  teochere  in  Puerto  Rico,  our  limited  resources  have  en- 
abled only  a  small  number  of  teacheri  to  partidpate  in  the  tra^ 

In  addition  to  having  an  acute  shortage  of  tisaned  and  qualified  teachers  of  math- 
ematics and  science,  Puerto  Rico  has  an  uigent  need  to  upgrade  the  equipment  that 
is  used  to  teach  these  subjects.  Although  we  recognize  this  need,  we  lack  the  re- 
sources that  are  needed  to  remedy  the  situation. 

Federal  action  is  required  to  effectively  address  the  critical  need  to  improve  the 
quality  of  instruction  in  science  and  mathematics:  As  discxissed  above,  our  national 
security  and  economic  future  depend  to  a  considerable  extent  on  how  well  we  meet 
the  challenge  of  training  and  retraining  America's  workforce  to  compete  in  the  age 
of  high  technology.  Th«  problem  of  inadequate  instruction  in  saence  and  mathemat- 
ics is  not  limitedto  certain  States  or  regions;  it  is  rather,  a  mcjor  national  problem. 
Throughout  the  country,  there  are  too  few  (qualified  teachers  and  too  little  modem 
equipment  to  provide  adequatg;  instruction  in  science,  mathematics  and  other  tech- 
nological subjects.  1.^      .  _^      .  . 

Although  most  States  are  making  efforts  to  miprove  the  quality  of  instruction  m 
science  and  mathematics,  significant  improvement  on  a  national  level  will  not  occur 
without  substantial  federal  finandal  support  State  and  local  educational  agenda 
simply  do  not  have  the  resources  needed  to  meet  this  challenge. 

D^te  the  fact  that  the  Commonwealth  of  Puerto  Rico  currently  spends  more 
than  one-third  of  its  budget  on  education,  we— like  most  States—will  not  be  able  to 
effectively  upgrade  the  quality  of  our  science  and  mathematics  teachers  without 
substantial  federal  support  In  this  regard,  I  am  gratified  that  H.R.  30  provides  for 
equitable  partidpation  by  Puerto  Rico. 


dress  the  serious  problem  of  declining  l   r  ^     j  r  i.-*!. 

ence,  it  will  be  jeopardizing  our  economic  well-being  and  future  defense  capaqjuit^. 
Numerous  reports  have  commented  on  the  difficulties  that  our  anned  forces  face  m 
training  enlistees  to  operate  and  service  today's  increasingly  sophisticated  military 
hardware.  This  serious  national  security  problem  is  due  to  inadequate  instruction  in 
our  elementary  and  secondaiy  schools.  ^ooo  i.t  .  i 

As  President  Reagan  accurately  recognized  in  a  messaffe  w  the  198i2  National 
Academy  of  Sdencea  Convocation  on  Science  and  Mathematics  in  the  Schools:  - 

"The  prtilems  today  in  elementary  and  secondary  school  science  and  mathemat- 
ics education  are  serious— eerioua  enough  to  compromise  America  a  future  ability  to 
develop  and  advance  our  traditicmal  industrial  base  to  compete  in  international 
market  places."  ' 

The  proposed  Emergency  Mathematics  and  Sdence  Education  Act  (H.R  30)  re- 
flects a  thoughtful  approach  to  the  problem:  In  my  view,  H.R  80  would  effectively 
address  the  critical  national  need  to  improve  the  quality  of  science  and  mathematics 
education  at  tiie  elementary  and  secondary  levels.  I  strongly  supix)rt  the  legislation 
which,  if  adequately  funded,  would  provide  the  resources  needed  to  attract,  train 
and  retrain  science  and  mathematics  teachers.  .  ' 

The  effectiveness  of  HJt  30  would  be  enhanced  by  increasmg  the  flexibibty  of 
States  to  address  this  national  problem  in  the  confext  of  local  needs  and  by  author- 
izing the  use  of  fimds  to  purchase  texts,  library  resources,  and  eqmpment:  Although 
I  strongly  support  the  passage  of  HJ^  80,  I  believe  that  this  legislation  would  be 
even  more  effective  if  States  are  given  greater  flexibility  to  address  this  mc^or  .na- 
tional problem  in  the  context  of  their  lo^  needs.  ,  >  • 

More  sp^dfically,  I  believo  that  the  effectiveness  of  H.B.^ 80  would  be  enhanced  if 
it  were  amended  as  follows:  ....        ,      ^    '  . 

a)  Reserve  a  larger  proportion  of  the  funds  to  support  activities  such  as  m-service 
training  and  summer  institutes  at  the  State  level.  Summer  institutes  have  been 
shown  to  be  one  of  the  most  effective  ways  to  improve  the  qualifications  of  teachers. 
In  my  view,  su^  institutes,  as  well  as  other  forms  of  intensive  inserv^  training  in 
science  and  mathematics,  could  be  arranged  and  coordinated  most  eff&stxveXy  at  the 
State  level*  '  ■ 

b)  Eliminate  the  provision  that  calls  for  the  U.S.  Secretary  of  Education  to  devel- 
op criteria  for  distributing  25  percentV"  the  funds  among  local  school  districts.  Be- 
cause of  the  significant  variations  in  needs  and -priorities,  the  decision  as  to  how  to 
b^  target  the  ftmds  should  be  made  at  the  State  level.     \         '  ^ 

c)  Give  State  educational  ^^cies  thb  speldfic  authority  to  coordiimte 'Tederal 
funds  with  State  funds.  In  orde^  to*  avoid  a  duplication  of  effort  mid  maximize  the 
impact.  States  should  have  the  authority  to  "coordinate  Federal  fimds  with  State  pro- 
grams. . 
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d)  Authorize  Stote  educational  agencies  to  develop  and  conduct  (or  contract  for) 
projects  to  train  or  retrain  teachers  and  adn[iiniBtrators:  State  educational  agencies 
nave  the  capability  to  establish  innovative  programs  to  train  and  retrain  teachers 
and  should  oe  autnorized — indeed  encouraged— to  do  so.  In  order  to  assui'e  q|uality 
and  relevant,  it  would  be  best  to  require  that  all  Inservice  training  under  this  pro- 
gram be  approved  by  the  Statis  educational  agency. 

e)  .  Authorize  and  encourage  States  to  increase  coordination  and  cooperation 
among  the  various  levels  of  government,  postsecondory  education  and  private  indus- 
try.  In  my  view,  efforts  to  deal  with  this  problem  will  be  most  successful,  if  State 
educational  agencies,  institutions  of  higher  education,  local  educational  agencies 
and  the  private  sector  cooperate.  State  educational  agencies  should  be  authorized  to 
facilitate  Buch  coordination  of  effort. 

f)  Authorize  the  use  of  funds  to  purchase  texts,  library  resources  and  equipment 
(including  computer  hardware  and  software).  In  order  to  give  students  an  adequate 
education  in  science,  teachers  must  be  provided  with  up^toniate  texts,^  libraty  re- 
sources and  equipment.  Presently,  many  schools  lack  the  resources  required  to  ao 

?ltiire  the  basic  texts  and  equipment  needed  to  facilitate  science  education.  There- 
ore,  I  urge  that  H.R.  30  be  amended  to  permit  the  use  of  funds  to  meet  this  press- 
ing need. 

CONCLUSION  ' 

In  summary,  I  commend  the  members  of  the  committee  for  the  wisdom  and  fore- 
sight which  is  reflected  in  H.R.  30.  It  is  my  hope  that  the  Congress  will  act  quickly 
and  dramatically  to  reverse  the  decline  in  the  quality  of  instruction  in  science  and 
mathematics.  .     *  t 

In  this  era  of  increasing  emphasis  on  high  technology  and  automation,  I  truly  be- 
lieve that  our  economic  future  depends  upon  the  development  of  a  work  force  that  i£ 
literate  in  science  and  mathematics.  Similarly,  if  Puerto  Rico  is  to  continue  to  serve 
as  a  successful  example  of  free-enterprise  and  democracy  in  the  Caribbean  region, 
we  must  adequately  train  our  young  people  in  science,  mathematics  and  technology. 
As  the  committee  recognizes,  Puerto  Rico — like  most  Stotes— will  not  be  able  to  ef- 
fectively meet  this  choUenge  without  substantial  Federal  assistance. 

I  woidd,  of  course,  be  most  willing  to  provide  any  additional  information  that  may 
assist  the  Ck>mmittee  in  its  deliberations  concerning  this  important  subject  of  na- 
tional concern.  «   

American  Chsbocal  Society, 
Washington,  D.C,  February  9,  198S, 

Hon.  Cabl  D.  Pkrkins, 

Chairman,  Committee  on  Education  and  Labor, 
Washington,  RC 

Dear  Congressman  PERsms:  The  American  Chemical  Society  is  a  congressionally 
chartered  non-profit  scientific  and  educational  organization  of  more  than  126,00C 
chemists  and  chemical  engineers.  Our  membership  includes  high  school  chemistry 
teachers  and  administrators,  educators  and  researchers  at  colleges  and  universities, 
and  scientists  and  engineers  in  the  government  and  industry. 

The  Society  is  engaged  in  a  broad  array  of  chemical  education  activities  from  the 
precollege  to  graduate  levels,  includhig  technician  training  and  continuing  educa 
tion.  While  our  commitment  to  the  high  school  community  goes  at  least  as  far  back 
as  1922,  the  Society  has  stepped  up  consider8i>ly  its  efforts  in  this  area  in  the  pasi 
five  years.  This  new  thrust  is  described  in  detfdl  in  the  attached  document. 

We  believe  that  the  nationwide  crisis  in  the  teaching  of  science  and  mathematics 
to  precollege  students  has  reached  such  proportions  that  a  Federal  initiative  clearl> 
is  needed.  The  Federal  role  should  be  to  create  the  climate  and  provide  the  critical 
resources  for  initiating  a  sustained,  long-term  national  commitmeiit  to  bring  math- 
ematics and  science  education  to  young  people  of  this  country  to  xianable  them  tc 
lead  productive  lives  in  our  high  technology  society,  and  to  contribute  to  its  mainte 
nance  and  growth*  ..." 

In  defining  and  implementing  the  Federal  role,  we  believe  that  it  is  important  tc 
recognize  the  contributions  that  both  the  National  Science  Foundation  and  the  De 
partment  of  Education  can  moke.  It  is  of  the  greatest  importance  that  the  resourcet 
of  these  a^ncies  are  brought  to  bear  on  the  problem  in  a  concerted  effort  that  ii 
both  effective  and  efficient.  '  , 

We  believe  that  the  following  principles  should  govern  Federal  mvolvemeht  in  sci 
ence,  math,  and  engineering  education  from  the  precollege  through  poet-graduate 
years. 
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t 

1.  There  muat  be  a  firmly  ostabliahed,  explicit  Federal  policy  aiming  for  high 
quality  education  in  acience,  math,  and  engineering  at  all  levels.  § 

2.  Federal  support  should  be  distributed  as  follows;  Precollege  programs  (approxi- 
mately 45  percent);  Higher  education  programs  (excluding  graduatejresearcn)  (ap- 
proximately 45  percent);  and  Research,  analysis,  and  information  brokermg  (ap- 
proximately 10  percent).  .    . ,  ,         r  n   r  j 

3.  Separate  programs  within  each  of  the  above  areas  ehould  be  carefuUy  focused 
and  coordinated.  .  .  ...  ^i. 

4.  Cooperative  efforts  should  be  fostered  to  the  greatest  extent  possible  among  the 
NatioiuJ  Science  Foundation,  the  Department  of  Education,  local  and  State  educa- 
tion bodies,  colleges  and  universities,  businesses,  industry,  and  other  relevant  msti- 

5  For  programs  to  be  successful  and  efficient,  the  Federal  Government  should 
serve  as  an  '  Wormation  broker,"  so  the  results  of  projects  are  widelv  ^sseminated, 
especially  to  those  teachers  preparing  proposals  for  support  of  related  efforts. 

6.  The  precollege  and  higner  education  programs  should  be  content-onented,  and 
should  focus  on  mrect  and  Indirect  support  for  teacher  development  and  curriculum 
improvement.  . 

1  At  the  precollege  level,  the  Federal  role  should  be  to  encourage  exceUence  m 
teacher  education,  certification,  and  recertification,  and  development  of  relevant  in- 
structional materials.  Subject-matter  specialists  should  assume  a  major  role  and  re- 
sponsibility for  inservice  education  programs  at  Federal,  State,  and  local  levels  to 
provide  for  professional  growth  of  science  teach^ers^  and  for  the  development  of  sci- 
ence cirrlcula,  . 

8.  External  review  panels  composed  of  knowledgeable  academic  and  non-academic . 
scientists,  mathematicians,  and  en^eers  should  be  convened  regularly  to  assess 
programs  and  recommend  modification,  continuation,  or  termination. 

9.  Federal  support  should  help  colleges  and  universities  keep  their  instrumenta- 
tion, curricula,  and  faculty  up-to<late.  Critical  problems  these  institutions  face  are 
the  lack  of,  or  obsolescence  of»  instrumentation  Jor  use  in  instruction,  and  faculty 
not  having  time  for  working  on  creat^e  improvement  of  curricula  and  for  personal 
professional  growth.  ,  ^         i_  j.«  r 

The  ACS  Committee  on  Chemical  Education  has  not  had  enough  time  for  a 
thoughtful  assessment  of  ^e  programs  Proposed  in  H.R.  30,  and  certainly  not  those 
in  the  bill  just  introduced,  H.II.  1310.  We  concluded  from  a  preliminary  analysis  of 
H.R  30  that  ita  thrust  is  generally  in  accord  with  the  principles  we  beueve  mre  cru- 
cial to  improving  science  and  math  education  at  the  precollege  level.  V^^^®;^* 
therefore,  is  supportive  of  the  goals  of  H.R.  30.  With  the  introduction  of  H.R.  1310, 
we  will  focus  our  attention  on  it,  rather  than  H.R.  30.  We  expect  to  fomard  detaUed 
comments  to  congressioni  committees  in  the  very  near  future.  In  the  meantime, 
there  are  four  points  we  would  like  to  raise:  ,  -j  ^ 

(1)  A  federal  role  in  information  brokering  must  be  specified  to  avoid  wastinff 
funds  in  duplicative  efforts  at  the  local  level.  Often  the  results— both  positive  and 
negative— or  science  education  projects  are  not  widely  shared  and  this  leads  to  a 
tendency  to  reinvent  the  wheel.  The  federal  government  should  take  a  more  active 
role  in  information  dissemination.  .  ^  , 

(2)  There  must  be  incentives  for  a  local  comnutment  to  solving  problenM  in  sci- 
ence and  math  education.  For  instance,  requiriM  that  certain  federal  fimds  be 
matched  with  non-federal  support  will  necessarily  bring  into  play  more  institutions 
at  the  local  level.  The  general  public,  especially  parents,  as  well  as  public  and  pn- 

""vate  institutions  at  both  the  state  and  local  levels  must  take  part  in  a  campaign  to 
improve  the  quality  of  precollege  education  in  science  and  mathematics.  ; 

(8)  The  resources  or  scientific  professional  societies  should  not  be  overlooked. 
These  organizations,  including  the  ACS,  constitute  an  enormous  pool  of  talent  and 
expertise  that  should  be  tapped  for  curriculum  development,  and  for  upgrading  the 
education  of  precollege  science  teachers.  Most  of  these  societies  have  education  divi- 
sions that  would  welcome  the  opportunity  to  play  a  greater  role. 

(4)  Mechanisms  must  be  established  to  ensure  that  research  scientists  from  both 
academia  and  industry,  and  educators  work  together  in  full  partnership.  For  exam- 
ple, federal  support  should  be  given  to  workshops  which  bring  together  precoUege 
science  and  math  teachers  with  scientists  and  engineers  from  theu-  local  coUeges, 
universities,  and  industries  to  tackle  limited,  specific,  curricular  issues  of  impor- 
tance to  the  local  coiSimunity.  Another  example  is  the  formation  of  local  and  r^on- 
al  associations  to  work  on  curriculum  improvement  and  teacher  development.  Final- 
ly, scientists  must  be  given  an  opportunity  to  contribute  to  the  public  decision- 
making processes  at  the  local  and  state  levels  which  affect  science  and  math  educa- 
tion. 

c:  ^     ,  " 
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The  ACS  hoB  nuwio  a  coiwlderable  invefltment  of  ita  resources  to  Improve  and 
nudntain  the  quality  of  chemical  education  from  the  elementary  through  the  gradu- 
ate levels.  Wo  offer  the  resources  of  the  Society  to  the  Committee  and  its  toff  for 
consultation. 

Sincerely,  

Peed  Basolo. 


Mr.  Chairman  and  Members  of  the  Committee:  I'm  writing  in  eupporfc  of  your 
effort  to  provide  an  adequate  level  of  funds  for  science  education.  It  is  vitally  impor- 
tant for  this  country  to  undertake  long  term  support  of  science,  math  and  technol* 
ogy  education  for  children.  In  particular,  I  would  like  to  focus  upon  the  role  of 
broadcast  television  in  helping  addr^  this  issue  and  to  tell  you  about  CIW's  experi- 
ences with  3-2-1  CONTACT,  our  television  series  on  science  and  technology  for  ele- 
mentary schodlers.  A      •  » 

America  is  falling  behind  other  countries  m  science  and  technology.  America  s 
economic  leadership  rests  on  science  and  technology.  But  the  hard  fjact  is  that  these 
fieldii  are  not  very  appealing  to  America's  young  people.  The  negative  attitudes 
translate  over  time  into  pools  of  profesional  talent  inadequate  to  a  technological 
age,  and  no  less  important,  a  general  population  which  is  scientifically  illiterate 
ever  though  it  wiil  be  called  upon  to  make  critical  choices  about  the  uses  of  science 
and  technology— from  nuclear  to  genetic  engineering.  ... 

The  problems  of  not  enough  students  electing  to  pursue  higher  education  m  sci- 
ence and  math  do  not  spring  full-blown  at  the  high  school  or  college  level  They 
start  at  the  elemental^  grades,  where  teachers  are  least  prepared  to  teach  science, 
and  vrhere  states  are  least  rigorous  in  setting,  standards  for  science  curriculum  and 
for  certification  of  science  teachers.  t..^^  , 

As  President  Reagan  said  in  his  State  of  the  Union  message,  "If  a  child  does  not 
receive  adequate  math  and  science  teaching  by  the  age  of  16,  he  or  she  has  lost  the 
chance  to  be  a  scientist  or  engineer."  ,  i_ 

Adding  to  this  bleak  picture  is  the  plight  of  school  budgets.  Faced  with  tufhter 
and  tighter  budgets,  they  are  compelled  to  cut  their  education  programs,  and  give 
an  even  lower  priority  to  science — because  it  is  not  considered  an  educational 
'Tjasic."  Well  science  is  basic  to  our  lives— and  getting  more  so  very  day. 

Although  the  level  of  factual  Icnowledge  is  a  problem,  even  more  baisc  is  the  atti- 
tudinal  problem,  the  need  to  get  kids  **tumed  on  "  to  science— the  critical  target  age 
range  for  domg  this  is  eight  to  twelve.  This  is  the  goal  and  the  target  audience  of  3- 
2-1  CONTACT,  a  national  effort  in  place  that  deals  successfully  with  the  problem 
for  this  age  range.  j  i_  ■ 

Television  is  a  pervasive  and  powerful  educational  medium  and  can  and  should 
play  an  important  role  in  science  education.  .  , 

3-2-1  CONTACT  combines  impact  in  the  home,  the  school,  and  in  special;  assem- 
blages of  childiiren,  such  as  the  Girl  Scouts;  it  reaches  children  and  their  families 
inexoensively.  In  the  premiere  run  alone,  there  were  more  than  23  milhon  home 
viewers.  As  for  school  usage,  more  than  500,000  teachers*  guides  have  been  request- 
ed and  distributed.  Cooperative  work  with  the  Girl  Scouts  of  America  has  opened  up 
new  merit  badge  programs  that  specifically  use  3-2-1  CONTACT  as  source  matCTial. 
In  Washington,  6.C.  alone,  over  10,000  merit  badges  associated  with  3-2-1  CON- 
TACT have  been  awarded  to  Girl  Scouts.  Large  audiences  in  homes  and  schools 
reduce  costs  per  program  exposure  as  well.  With  repeat  broadcasts  of  the  series,  it  is 
reasonable  to  estimate  the  cost  of  reaching  one  person  one  time  with  one  pHMpram 
from  Season  I  at  a  penny.  Such  is  the  cost  effectiveness  of  the  television  medium, 
programmed  creatively. 

3-2-1  CONTACT  is  widely  used  in  classrooms  as  well.  We  offer  free  teachers 
guides  and  teachers  training  workshops  in  how  to  incorpatate  educational  televi- 
sion. Over  a  two-year  periodr3-2-l  COflTACT  outreach  staff  directly  reached  60,000 
elementary  school  teachers  in  over  450  training  workshops.  This  kmd  of  effort  is  a 
valuable  extra  tool  for  teachers  to  have  available,  and  our  efforts  in  thifl!  arearshould 
be  continued  and  expanded.  ^ 

With  nuyor  funding  from  the  National  science  Foundation^  the  Department  of 
Education,  and  the  Corporation  for  Public  Broadcasting,  we  are  now  in  the  produc- 
•  tion  of  a  second  season  of  8-2-1  CONTACT  programs.  For  two  years  after  the  com- 
pletion of  the  first  season,  we  unsuccessfully  sought  renewal  of  corporate  funding 
for  j^his  second  season.  The  reduced  funding  means  that  we  could  not  do  a  complete 
series  of  65  programs,  but  only  40.  ^  \ 

This  points  to  the  fact  that  federal  funds  have  to  be  the  mfgor  source  of  educa- 
tional efforts  in  this  area.  What  our  nation's  children 'need  are  not  onoflhot  ap- 


proachea  to  problenm  that  wore  yoara  in  the  making,  but  Bustainod.  stable  funding 
for  effective  television  programming.  The  popularity  and  effectiveness  of 


three  GS-program  series.  New  programs  will  provide  a  continuing  presence  in  the 
home  and  school  for  children;  retain  an  adudince  with  new  material  (rather  than 
constantly  repeating  our  first  2  seasons);  establish  a  widerbased  audien^;  keep 
abreast  of  the  latest  scientific  and  technological  issues;  and  report  on  new  develop- 
ments in  the  field.  ......  ^  ,1.       ^      1  * 

Both  in  its  own  right  for  children  and  also  for  its  later  contribution  to  solutions  at 
the  high  school  and  college  levels,  such  funding  would  be  an  investment  not  only  as 
a  supplement  to  science  education  programs  In  the  schools,  but  as  a  nationollv 
known  and  available  educational  resource,  also  speaking  directly  to  millions  of  chil- 
dren in  their  homes.  .   r    j.  1  *  j  j-   -^1  *^  ««•  ^ 

The  federal  government  stands  as  the  only  fundmg  source  related  directly  to  sci- 

ence  and  technology,  a 
specific  and  dedicated  i 
area.  I  applaud  your  e 
field. 

Joan  Ganz  Cooney, 
President,  Children's  Television  Workshop. 


Association  of  Research  Libraries, 

Washington,  D.C,  February  9, 1983. 

Hon.  Carl  Perkins,  -  >      Tr     .  , 

Chairman,  Subcommittee  on  Elementary,  Secondary,  hnd  Vocational  Education, 
Washington,  D.C 

Dear  Rkprkskntative  Perkins:  On  behalf  of  ^he  more  than  100  m^or  research 
libraries  which  are  members  of  the  Association  of  Research  Libraries  ^ARL).  I  \mte 
to  support  the  Emergency  Mathematics  and  Science  Education .  Act  (H.R.  aw.  Ihe 
Association  shares  the  concern  of  the  Congress  about  the  state  of  mathematics,  sci- 
ence, and  technological  education  in  the  United  States;  and  we  consider  H.K.  rfU  to 
be  a  reasonable  approach  to  improving  the  current  deficiencies  m  this  area  of  our 
educational  enterprise.  We  would  like  to  have  this  letter  added  to  the  written  record 
of  testimony  presented  on  the  bill. 

In  order  to  effect  real  improvements  in  science  education,  we  suggest  that  atten- 
tion be  given  in  the  bUl  to  the  provision  of  supportive  library  resources,  both  mate- 
rial and  human,  that  are  up-to^te  and  available  in  the  most  useful  and  appropri- 
ate technological  formats.  Upgrading  of  these  resources  should  take  place^at  every 
level  in  the  educational  system  from  elementary  through  post-graduate  mstitutions, 
and  should  include  public  library  resources  that  support  adult  as  well  as  pre-adult 
learning  for  Americans.  '    ,         .'^  r  atjt» 

The  area  of  post-secondary  education  is  the  particular  responsibuity  ot  akLi  s 
member  institutipns.  In  university  libraries  particularly,  the  continuing  revolution 
in  scientific  and  technological  information  has  resulted  in  an  explosion  in  the  htera- 
ture  The  need  of  students  and  researchers  to  keep  up  with  new  information  is  so 
pressing,  and  the  number  of  references  to  the  literature  in  the  many  si)ecialized 
fields  of  science  is  so  large,  that  computerized  databases  are  the  only  feasible  tools 
for  gaining  access  to  the  literature.  Online  searching  of  databases  has  replaced 
lengthy  manual  searching  of  printed  indexes  and  abstracts  as  the  accepted  method 
of  doing  bibli(^raphic  research  in  these  disciplines.  Thousands  of  entries  can  be 
•  searched  for  needed  citations  efficiently  and  effectively  using  online  search  tech- 
niques In  addition,  many  new  databases  have  become  available  that  provide  scien- 
tific data  rather  than  citations;  and  these  are  also  valuable  research  tools.  Each  use 
of  these  databases  requires  the  payment  of  a  fee  based  on  the  amount  of  time  used 
on-line  plus  telecommunications  charges.  ^  >  e  . 

Using  these  new  technologies  for  the  retrieval  of  scientific  information  requires 
that  facility  and  students  receive  training  in  the  retrieval  of  information.  LogicaUy, 
this  training  should  come  from  science  librarians,  who  are  the  professional  workers 
in  the  field  of  science  information.  Unfortunately,  there  is  a  severe  shortage  of  li- 
brarians with  scientific  backgrounds.  Recruitment  to  this  specialty  of  librarianship 
suffers  particularly  from  the  fact  that  scientific  salaries  are  much  higher  in  the  foi> 
profit  sector  than  in  education-related  enterprises.  We  support.the  suggestions  made  , 
by  the  American  Library  Association  in  testimony  before  your  committees  to  tram 
library  and  information  professionals  so  that  they  can  work  effectively  with  scien- 
tists and  students  of  science* 


Wo  alflo  urgo  you  to  consider  Bpecific  language  in  H.R.  80  that  would  ensure  that 
informational  materials  in  the  BClencea,  particularly  journalfl  and  other  oerially-pub- 
\khed  materials,  are  made  available  to  students  ond  faculty  through  the  libraries  of 
their  educational  institutions.  Scientific  publications  are  the  most  expensive  of  all 
library  materials  and  the  cost  of  these  materials  continues  to  rise  at  a  rate  consider- 
ably higher  than  the  rate  of  inflation.  Yet  the  nature  of  science  mandates  that  the 
latest  information  available  is  likely  to  be  the  meet  important  to  a  researcher. 

In  conclusion,  ARL  wishes  to  thank  the  .subcommittee  members  and  staff  for  this 
important  effort  to  resolve  the  critical  situation  in  science  education.  It  is  our  hope 
that  the  final  version  of  H.R.  30  will  recognize  fully  the  importance  of  library  and 
Information  resources  and  services  to  the  success  of  the  effort. 
Very  truly  yours, 


Hon.  Carl  D.  Pehkins, 
Raybum  House  Office  Building, 
Waahington,  D.C 

Dkah  Mr.  Perkins:  The  National  Association  of  Elementary  School  Principals 
wishes  to  express  its  appreciation  to  Chairman  Carl  Perkins,  first,  for  developing 
and  Introducing  H.R.  30,  the  Emergency  Mathematics  and  Science  Education  Act, 
and  second,  for  providing  in  its  context,  a  means,  of  addressing  the  several  compo- 
nents of  this  crucial  iBSue.  Beyond  the  considerable  rhetoric  engendered  over  math- 
ematics and  science  education  in  relation  to  foreign  economic  competition,  the  basic 
concern  for  a  literate  society  requires  increased  emphasis  on  sound  instruction,  im- 
provement in  the  knowledge  and  capabilities  of  teachers,  and  a  comprehensive  un- 
derstanding of  the  new  management  skills  necessary  to  accomplish  greater  student 
learning.  , 
First  of  all,  let  us  convey  our  pleasure  with  the  inclusion  of  the  elementary  ^cnooi^ 
level  in  the  bill.  The  understanding  shown  by  this  inclusion  is  exceptional.  That 
children  form  their  foundations  of  interests  and  attitudes  toward  mathematics  and 
science  at  the  elementary  school  level  went  practically  unrecognized  in  the  vast 
array  of  proposals  submitted  to  the  97th  Congress.  Section  601  of  this  proposal  in-, 
sures  that  rightful  recognition  is  intended  to  be  given  to  the  important  beginning 
years  of  a  child's  schooling.  .... 

It  is  also  particularly  pleasing  that  a  provision  is  included  for  in-service  training 
for  administrative  personnel  (Sec.  604(aXlXb)).  Too  often  in  the  past,  those  who  bore 
^the  responsibility  for  directing  a  program  toward  achieving  the  aspirations  of  its 
creators  were  ignored  or  overlooked  in  the  authorization  of  the  support  systems  so 
necessary  to  the  program's  success.  u         .  e 

Because  of  confusion  that  might  result  in  the  interpretation  of  supervisors  ot 
mathematics  and  science  programs"  in  Section  623— Summer  Institutes,  we  would 
propose  that  the  word  "principals"  be  inserted  following  the  word  "teachers".  This, 
we  feel,  would  clarify  the  opportunity  for  principals  to  join  with  teachers  in  a  school 
building  team  approach  to  strengthening  their  skills  in  improving  science  and  math- 
ematics programs  in  their  schools.  This  more  unified  direction  has  proven  extremely 
beneficial  in  fostering  improvements  in  educational  service-delivery.  The  partne^ 
ship  thafjresults  from  shared  training  and  shared  commitment  to  a  strengthened 
program  has  consistently  demonstrated  a  lasting  positive  effect  on  student  leammg 
and  continued  professional  development  of  staff. 

If  such  an  inclusion  would  be  deemed  inappropriate,  we  would  greatly  appreciate 
report  language  that  would  assure  us  that  the  term  "supervisors"  is  inclusive  of  ele- 
mentary school  principalsja^ch  phrasing  as  "all  those  who  supervise  mathematics 
and  science  instruction",  is  suggested  for  your  consideration. 

We  regret  our  inability  to  be  present  during  the  several  days  of  hearings  in  Janu- 
ary, and,  therefore,  are  incorporating  the  essence  of  our  recommendations  in  this 
letter.  You  can  be  assured  of  the  Association's  continued  interest  in  and  support  for 
H.R.  30.  Again  we  thank  you  for  your  effective  leadership  in  its  diavelopment  and, 
we  hope,  eventual  adoption. 


Shirley  EcHELMAN, 

Executive  Director, 


NAESP, 
Restorh  Va,  February  28,  1983, 


Sincerely  yours. 


Edward  P.  Keller, 
Deputy  Executive  Director. 


AMSniCAN  PSYCIIOLOOICAL  ASSOCIATION, 

Washingtoth  ^  C.>  February  2, 198S. 

Hon.  Carl  D.  PerkinBp 

Committee  on  Education  and  Labor, 

Washington,  D.C 

Dmau  Ciiaibbian  Pkrkinb:  We  are  writing  on  behalf  of  the  60,000  members  of  th« 
American  Psychological  Association  and  the  Association  for  the  Advancement  oJ 
Peychology  regarding  science  and  mathematics  education.  As  the  Education  anc 
Lobor  Committee  prepares  to  Consider  H.R.  80,  the  Emergency  Mathematics  anc 
Science  Education  Act,  we  want  to  alert  you  to  two  specific  concerns:  (1)  support  foi 
education  research  aa  sot  forth  in  Section  624;;,  and  (2)  an  amendment  proposed  b} 
Rop.  Williams  to  establish  public  information  programs. 

KDUCATIONAt.  RKSKARCH  AMENDMENT 

We  commend  the  Committee  for  recognizing  in  Section  624  the  important  contn 
bution  that  research  relevant  to  education  makes  in  efforts  to  improve  the  quality 
of  mathematics  and  science  education.  , 

Section  624  is  essential  for  the  improvement  and  strengthening  of  mathematio 
and  science  programfl.  Research  on  the  nature  and  processes  of  learning  in  the« 
areas  have  significantly  increased  our  knowledge  and  capacity  to  design  effectiv( 
education  programs  for  American  students. 

The  value  of  such  research  is  well-documented  in  testimony  presented  to  you 
Committee  on  January  31, 1983,  by  Dr.  James  Greene. 

Afl  Dr.  Greene  stated  in  his  testmaony: 

"The  focus  of  research  studies  on  mathematics  and  science  instruction  will  hel] 
us  blend  the  need  to  learn  substantive  knowledge  with  effective  instructional  stratc 
gies.  In  past  efforts,  either  too  much  emphasi?  was  placed  on  providing  teacher 
with  new  mathematics  and  science  information— to  the  neglect  of  Realistic  ways  t 
assist  students  in  real  classroom  sit^tions— or  too  much  focus  was  placed  on  teach 
ing  process  concema— to  the  neglect  of  important  substantive  curricular  needf 
Recent  improvements  in  research  will  allow  the  research  authorized  in  H.R  30  t 
promote  an  appropriate  mix  of  process  and  substance  and  their  application  to:  w 
structional  materials;  teacher  training  programs;  school-site  instructional  improve 
ment;  secondary  school  math  and  science  programs;  advances  in  technological  btei 
acy  and  the  appropriate  and.  effective  instructional  uses  of  information  techno] 
c^es.**  ,  .  , 

Therefore,  we  urge,  you  to  lend  your  f\ill  support  to  strengthening  educational  k 
search  and  development  by  approving  Section  624  at  the  proposed  level  of  fundin 
authorized  in  this  iSectiori. 

PUBUC  INFORMATION  PROGRAMS 

We  also  urge  that  you  support  an  amendment  to  H.R.  30  that  has  been  offered  b 
your  colleague,  Mr.  Williams  of  Montana.  We  join  with  many  other  professional  oi 
ganizations  in  supporting  this  proposal,  which  would  establish  jointly-funded  Publi 
Information  Programs.  These  programs,  as  set  forth  in  the  amendment,  are  d< 
signed  to  educate  the  public  about  the  role  of  science  and  matheinatics  in  contempj 
rary  society,  especially  with  respect  to  explaining  the  relationship  between  matl 
ematics  and  science-based  activities  and  the  technological  and  economic  develo] 
ment  of  the  United  States."  _i  • 

We  belieye  public  information  programs  are  essential  to  efforts  aimed  toward  m 
proving  the  status  of  mathematics  and  science  education.  Without  the  full  suppoi 
of  the  American  public  regarding  the  importance  of  mathematics  and  science,  legi 
lative  and  educational  efforts  will  be  hindered.  We  further  acknowledge  the  need  fc 
shared  responsibility  between'  the  public  and  private  sector,  and  endorse  the  aj 
proach  taken  in  this  amendment,  .        jt  u 

In  simunary,  we  are  asking  you,  as  a  member  of  the  House  Education  and  babe 
Committee,  to  support.the  following  recommendations  with  regard  to  H.R.  30: 

Retain  Section  624,  to  strengthen  educational  research  and  development. 

Approve  the  Williams  amendment  to  establish  Public  Information  Programs. 

Pfease  do  not  hesitate  to  contact  us  if  we  can  be  of  assistance  on  these  matter 
Sincerely, 

MicHAKL  S.  Paixak,  Ph.  D., 
Executive  Officer^ 

Clarence  J.  Martin, 
Executive  Director  and.  General 
Counsel 

5Si)  . 


Indiana  Univkiisity, 
lUoomington,  Ind.,  February  1,  1S8S. 

Hon.  Carl  D.  Perkins 

Chairman^  Committee  on  Education  and  Labor, 
Washington,  D.C  ^ 

Dear  Chairman  Pkrkinb:  I  am  aware  that  your  committoo  ia  in  the  procosa  ol 
holding  hearings  on  H.R.  80^  the  ^'Emergency  Mathematics  and  Science  Education 
Act."  The  crisis  facing  mathematics  and  science  instruction  is  understood  very  well 
in  Indiana^  Members  of  your  committee  might  bo  interested  to  know  that  on  Octo 
ber  19,  1982,  we  held  tx  conference  at  Indiana  University,  Bloomington  on  what  car 
and  should  be  done  to  improve  science  and  mathematics  instruction  in  Indiana  elo 
mentory  and  secondary  schools.  More  than  800  persona  from  all  parts  of  the  state 
attended  the  conference;  they  heard  speakers  from  govemjtnent,  business,  labor,  the 
schools  and  higher  education  explain  how  the  problemr  affected  them  and  what 
should  be  done.  Partly  as  a  result  of  this  conference,  the  Indiana  General  Assembh 
has  introduced  two  bUls  in  an  efTort  to  partially  remediate  the  situation.  House  Bill 
,1506  will  provide  loans  or  grants  to  existing  teachers  who  seek  additional  certiOca 
tion  afi  science  and  mathematics  teachers  and  Senate  Bill  404  provides  ''forgiveablc 
loans"  to  undergraduates  who  choose  careers  as  science  and  math  teachers.  The 
funding  will  be  small  in  each  case,  hardly  surprising  given  the  financial  condition  oi 
o\ir  state;  but  it  is  a  step  in  the  right  direction.  Furthermore,  the  Commission  or 
General  Elducation  is  now  considering  a  proposal  to  double  the  number  of  credits  ir 
sciences  and  niathematica  to  be  required  for  high  school  graduation.  While  this  -is  t 
long-needed  step,  it  will  surely  exacerbate  the  shortagie  of  math  and  science  teachen 
in  our  state. 

I  have  enclosed  a  copy  of  the  report  of  our  October  conference  because  we  believe 
the  recommendations  are  significant  not  only  for  Indiana  but  for  the  nation  oa  e 
whole.  I  ask  that  the  conference  report  be  included  in  the  hearing  record  being  com 
plied  on  H.R.  30  Emergency  Mathematics  and  Science  Act."  I  would  be  pleased  t< 
meet  with  you  or  your  staff  at  your  convenience,  to  provide  further  information,  oi 
help  fn  any  other  way  this  important  undertaking. 
Sincerely  yours,'' 

Howard  Mehunokr,  I>ean. 
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Facing  the  Crisis 
of  Mathematics  and  Science  Education 
In  Indiana  Elementary  and  Secohdary 
Schools 


Report  of  the  Conference 
Sponsored  by 
The  College  of  Arts  and  Sciences 
^  J  and 

The  School  of  Education 
Indiana  UniversUy 
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ih\  OiMA^  lu,  \WHJ.  iik*f«  \imn  .MK)  ^mhmmmi  fi<Nh  thKioglKMit  likitaiHi  rmtl  (m*      UVhm hifvgimt  ciMtHHti  C>(  (iMboim  UiiJv«i felly  l«) 


iKHf  hhkHita  «  «»*(0<HJtiv«  tHAm.<>«ii  |)«iti(:i))ttt«il  tkloi>tl«li  (uxn  likii«i\4'i  imhisMa*  MOd  i««4iiiith  bittlituiKXMi 

AilittiptfsliAttMtt  tii;ui  iDiVty  i)(  Iho  »lalo'l»  %i  tMH)\  •y«lai(ia  iila^^  ()(«iliij(i<tla(|  , 

waft  rxil  jiivt  n  cixiv«olliHi  h>  rMOurn/tf  tliol  *  ^ytDtttunt  «Kiats  H  mai  h  viMrNrtr^  >  nuhuani  n  «>t  tUHiHinliMi  |m>**II))«  i»(»Ki<|iifM»  10  thik 
(>ff>t}lHin,  fM>ltiiK>fi9  lltnl  mtxM  ^xk  (or  nwHdim 

Ut^  ttiiiMi  HiOpii>t>(4imalt*>«  t«  nil  Koct(MN(i(»(M;lnly.  •coi)<:eil«(l«^(Ht  try  tUU9<.4{ji  •<  n  iitiHdv^T.Of^  (i  nWuiitm.  ntmli)oi)«a(u(iMitti(tt(Y 
r.(j«nt)Mktt  vvtih  ;)(7v«ii)nM»nt  «iHl  tNttK'MUixi  |o  MxMxit  tt>«  (hsterioiaiion  ul  ftrititw «  r^iul  i)Mih<iiit«tic«  •(Kicatkm  In  liHllafm  Tint 
pikiU  tfmpHii  ti tilts Cc»)4 Of *irw.«  »Haftn»<ltt>iSfMH»tJ  lor ctKipoialitHi  a{Mlch«c<iaft«ilai<unaw<rnlw4iysln  wtili.1itti«  iie|>afal«««<;UMil(XHilcJ 

MmciH}UnntKn^itiOi\tt»)itvi\  inloKnjf  pixels  toohtiufvi  |)«i>0iA>H>g  •|MK.ilicln(H>tsriomouch  it*ctaf,  Isadwttfiomtxjolim^M.lrKitiMlfY^ 
Ift^Kx  cofi»pn*«d  Ihe  lir»t  pan«l  wkl  f ojwilttd  t>n  ih«  Bpoafic  «fl«ctf  tlila  ciisi^ua  on  iho  etale'i  ©cwwoiy  and  t^w  Ihey  am  cktattny,^ 
w\U     pM)(>jaiii  Ttw  §«cofxl  patMl  iiH.lutkK}  loaitoct  fr(»in  IfKttdha'a  g(iv«fnm«nl  wIk)  <ii(>cM»nAd  Uia  inittMltvos  that  could  cofn*  from 
Itial  secluf       Iti4  p(ut>lon)t  Uuiy       in  Inking  wjtttHt  agalnsi  cHsls. 

TtMa-irMid  (>ajHil  iikHmM  tnochef »  tyid  school  adnwiiistfatofa  from  tiM  Rtata.  ClecauM  any  action  laker)  lo  Innxova  th«  quality  o( 
mattMHnatics  ami  scwnc*  e<KjcatjOn  will  i>ecaaaai)iy  nivoh/«  th«  atnta'a  eOucntora.  Wwitt  par>eli0l9  crnp>lmBiz»d  wayi  In  which 
tryiiana  y»<kicutofBC(H«ldbflhei(y[|in  U>«ireltar1«tot«ficl)ll)0  atata'syoolh.asw^ltaawaysin  wtiichfoorequiilinedteachors  could  be 
atifadwj  mloth«  pfofosaion.  /  » 

Th«  hniith  ami  latt  paitol  ifu  liN(»d  M>^K«i)ai>ljillvos  lioin  Iho  slato'a  ui^voisitioa  aiwl  lochi^cat  Cdtogea.  It  Is  U)U««  Inslituliona  Ihal 
«iipp^  many  u(  ihe  sktiicM)  workli  a  for  iU«  itata  artd  almoflt  all  o<  ihe  state's  leacriera.  t(  irvHarw  ta  loenaufa  uiKM>tih  akillod  wurkera  urxl 
f|4iniifi(Kl  malhamaticn  aiwl  w  pfince  to«cht?ri  lo  n»eet  Ha  n»ada,  then  XUanq  instituUona  rrnjal  be  helped  in  Ihoir  woih. 

Thia  cxiitfoiarice  wAA  only  the  /rat  atop  m  ttoalina  with  tr>o  i:ii»is  Awaiei>eaa  of  ttte  ptotMarn  was  increased  and  posaible  aclions  were 
.jwo»x)«ed.  Bvjt  any  (eai  noJnliylts  to  ttto  cr  rsis  wlif  f  miulre  the  fofiti'HJttd  efforts  of  all  Involved  It  is  hoped  that  strong  and  edeclive  actions 
be  tiikon  soon,  and  Ihal  eiJ^seciofS  of  hwliana  will  wofk  together  tirrfil  the  proWom  is  aofved. 

imt.>«lus  ror  ths  conf  tnence  came  l>om  a  cotrirmitee  of  educalor  s  at  ln<liana  Uf^verSity  wtH)  are  grsatly  concerned  about  Ihe  decline  of 
mailiemoiics  and  science njiucalion  in  Irvtinna  The  conference  wajorgnni^od  by  thlscomrnittee  and  spcnaofed  by  the  Coltege  o(  Ads 
and  Scierxres  and  Ihe  School  of  Education  ai  Indiana  University  and  was  funded  try  the  UUy  Endowment.  Inc.,  and  the  Indiana 
Untverstiy  Foundation.  Publication  of  this  report  was  mado  possiWo  through  itie  genafoua  sup^xirl  of  the  OeIco  Electronics  Division  of 
General  Motors  Coiporaiion. 
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fciaiit^  p«an.  School 'rt  Science.  Purdue  Urrfveriity 
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Sputnik^ Shook  •vtrybody  up  bt< 
CMJM  it  was  soiiMthlng  our  eramlef  . 
did  thai  ym.couid  s^e.  But  thla  Is  a 
QUl«t  crialt  apfJ  a  tot  of  p«opl»  don't 
btllava  in  (t.- Thay  noad  fo  ba 
infonnad. — Robert  Jantgens,  Crana 
Navai  Woiipons  Station 


Introductory  Remarks  ^ 

Goorpa  Springer,  pmfossof  ot  mmthmatics,  Indiana  University  ' 

Because  fndiana'a  ecohomy  has  been  cJosety  linked  to  the  production  of  automobiles 
and  stael,  this  state  has  been  one  of  the  hardest  hit  by  the  current  economic  malaise.  .. 
There  has  bean  a  general  recognition  in  (he  stats  of  the  need  to  compete  with  the  other" 
49  states  for  new  Industries  to  shore  up  our  ecooorrry  and  provide  new  emptoymont 
opportunities.  But  the  same  needs  have  been  recognized  in  every  other  state,  and  the 
competition  wiR  be  fierce. 

In  selecting  sites  tor  locating  business  or  Industry,  the  available  wor1<  force  Is  an  ;  ' 
essentjal  factor,  and  the  new  high-technology  industries  require  both  better  trained  and  ■' 
better  educated  personnel.  Richard  Stoner,  vice  chairman  of  the  Board  of  Olredors  of  , 
Cummins  ^ngine  Company,  has  written  that  "^ducatiorraJ  climate  Is  (ho  number  or>e 
(actor  Curnminsconsidore  in  locatirHI  new  plants.  This  has  been  confirmed  repeatedly  ^ 
by  people  seeking  new  industr^s  for  Indiana." 

What  is  Indiana  doing  to  prepare  its  chiklren  for  the  new  work  force  that  requires  iorne.^ 
level  of  scientific  Hteracy  and  mathematical  skill  for  almost  all  of  its  omptoyoea?^ 

White  Indiana  had  2.38S  o*  ihe'total  U.S.  popufallon  in  1 979,  it  had  only.  1 .68%  of  the '  ^ 
U.S.  dllzenswhohadcomptetod  four  years  of  college — thefowostpercontageof  thelS  v';, 
largest  states  In  ttie  natlQn  and  welf  betoW  the  national  average.  ^      '  ' 

Indiana  has  three  penorts  vvith  leas  than  four  years  of  high  school  (or  everVpo^on  %4t^ 
four^  more  years  of  cottego.  Compare  our  statistics  with  those  for  stotbs  such  aS 
Illinois  or  Missouri  whk:h  have  two  people  with  less  than  four  years  of  high  school  tor 
every  person'wilh  fouror  riiore  years  of  college,  orto  those  for  states  such  as  Cafifomia 
and  Massachusetts  wh|ch  have  one  person  with  losslhan  four  years  of  high  school  for 
every  person  with  fou(  or  more  yoars  of  college.  -  '  -ixi:- 

In  Ihe  past,  students  easily  succumt>ed  to  the  temptation  to  drop  out  of  high  schc^l  arnl 
take  jobs  as  unskilled  laborers.  We  must  now  convince  students  to  slay  in  school  and 
train  for  the  more  d'Kl^vAdlrigjobsrthat  may  'tMthe  only  ones  available  for  them  when  - 
^hey  enter  the  lot?  markell'  .  i 

Are  students  responding  to  the  demands  of  the  job  market?  Data  indicate  (hat  fewer 
Indiaha  students  are  now  studying  mathematics  and  science  beyond  nin^  grade  than  a 
,  decade agd. There  haseven been  an  16%  decline  since  1972 inthenumberpt  students..; 
taHing  algebra  (compared  fo  an  il%  decline  in  total  enrollment  in  Indiana  pubHc 
socondgwpctioo^uring  the  same  period),  and  we  must  remerhber  lhal  algebra  b  tt>p  ' 
key  ^i^jj^Jt  lor  fi^^r  study  in  mathenjatics  or  sciehco.  » 

,  ■  And  t^  ^/^^^S^i^^Pfl  our3o^rfnihatiori  fo  improve  our  educational  programs?  We!  * 

allow  0i(^^es'*t3Tanl<^34tH  tri ^e'^natiod  and  last  among  M|dwestetTi  states  iri'ferms  of  . 
:  ^pOr^g'R^^'XfitDfes^forediKatiOn!  :  ^         j  - 

■At  ttie  same  time  that  the  state  Is  iadog  a  need  for  a  population  that  Is  better  educatedin 

^science  and  malhemaltcs,  it  Is  facing  a  critical  shortage  of  secondary  school  mathemat- 
ics and  pH^sics  teachers  ^nd  a. shortage  of  chemistry,  earth  sdence  and  ge^^l  ' 
saence  teachers,  tn  1982. 'Indiana's  fourymajor  slate  untvefeities  graduated  only  <- 

.  enough  rnathematics  te^cf>ers  to  riif  58%  of  tne  teaching  vacancies.  Even  more  shock- 
ing  are  statistics  indicating  that  in  1 9QZ  thtese  same  four  universities  graduated  a  total  of 
3  chemistry  students,'4  earth  science  students,  4  general  science  .students,  and  2 
physics  students  with  qualifalcations  to  teach  in  these  areas.  Moreover,  several  (if  hot 
■  all)  of  these  graduates  probably  chose  not  to  take  teaching  positions  bocaus^  of  the 
ihabijjty  of  school  sysloms  fo  offer  salaries  anywhere  neariy  competitive  wilh  those  that 

.  business  and  industry  canoffer  to  peoplewlih  their  trainlrig  in  scienceor  mathematics. 
i        '  .  -    .  ■  \ 

The  states  and  (ho  private  sector  rmist  now  assurhe  a  greater  rote  in  seeking  ways  of 
improving  education.  We  have  corrvohed  ihfs  conference  to  provide  a  fomm  for  the 
throe  major  constituencies— the  private  sector,  ^t^te  govemment,  ar>d  the  educatlofwJ 
sector— to  give  their  perspectives  of  "the  problem  and  propose'ways  (hat  each  can  act, 
individually  or  cooperattvety,  to  provide' the  improved  educational  climate^lndiana^ 
needs  sor  badly.  Too  much  Is  at  stake  In  this  effort  to  everi  confemplale  failure. 
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Business,  Industry,  and  Ljpbor  Perspectives 
on  the  Crisis  - 

•  .^■'■^  '  ■  ■  ■  ■ 

Edocalwn  hM  become  in  Vrork>mk:  necessity^  and  m 

sized  thai  the  cfcooomic  structure  of  a  community  depends  on  Hs  Investment  in  oduca- 
tton.  Aa  state*  Increasingly  compete  for  new  businesses,  espedalty  high  tochrwtogy 
industnes.  the  avaiiab«ity  of  a  woO-oducatod  work  force  has  become  a  oudal  (actor  for 
economic  survival.  <p  ' 

Bert  Curry,  the  executive  director  of  perBonnol  operoUoos  for  EH  Ulty  and  Comparly. 
eiplained  that  his  company  relies  h«avity  on  Incfiana's  schoots  to  provide  the  workers 
UBy  needs.  Out  of  about  3,300  persona  worWng  (or  UUy  in  research  end  dovotopment 
activities,  two-thirds  are  technicians  who  do  not  hoW  degrees.  Curry  said.  Therefore, 
mty  encourages  prospective  e  mptoyees  to  take  as  much  high  school  m  athematJcs  and 
sciertco  as  possit>le. 

John  WaUs.  president  of  the  Indana  State  Chamber  of  Commerce,  suggested  that 
there  are  three  options  availabta  (or  allevlaling  the  shortage  of  qualified  mathematics 
and  science  leachers.  Those  include  doing  nothing,  which  Indiana  simply  can  not 
afford;  paying  ^fl  teachers  more,  which  la  econonwalVlrnposslbte:  and  finding  a  way  1 0  ^ 
pay  toarf>ers  m  heavy  de?nand  areas  more  than  those  in  areas  of  oversupply  •  The  third 
option.  WoBa^argued,  is  the  onty  one  feasible. 

'  Indlanaijjn'ona  are  also  greatly  concerned  eibout  the  quality  o(  mathematics  and 
science  WlCl^tlon  because  there  Is  no  longer  a  need  (or  wodiers  who  do  not  under- 
stand mShematics  and  science.  Max  Wright,  secretary  treasurer  o(  the  Indana  AFU 
CIO.  ejiptained.  Ho  sddod  that  In  union  epprenliceship  programs  (or  construction 
workers,  njachlnists  and  other  occupations,  a  good  understanding  ol  mathematics  and 
scierxe  is  essential.  ' 

0  .  ' 

The  AfUciO  therefore  has  a  numtjer  of  recommendations  for  Improving  mathematics 
and  science  education,  Wright  said.  These  Inckide  (1)  encouraging  students  virith  talent 
■  In  mathematics  and  science  to  continue  studying  thesd  subjects  beyond  high  school,  ■ 
(2)  making  school  coonsetors  more  aware  of  Job  opiJortunitles  and  their  mathematics 
and  science  requirements,  1(3)  setting  up  scholarship  funds  to  encourage  students- 
tAlented  In  mathemalica  and  science,  {4)  bringing  teacher  selartes  more  Into  (ine.wtth 
saleries  for  other  professicJns,  and  (5)  making  funds  availjjJbto  forcontinuing  education 
for  teacheris  to  help  keep  them  up-to-date.    '  ^-  '  'i^ 

"The  cunent  and  growing  shortage  of  math  and  sdenco  teachers;  and  particularly  good 
ofws.  la  occurring  tor  the  same  reasons  that  students  are  not  taking  math  or  sdojKo^- 
lack  of  Incentives."  Or.  Frank  Jaumot.^ttvQ  dirodor  of  advanced  engineering  for  the 
Oek»  Electronk^a  Division  of  CMC,  argued. 

"1  n  industry  we  know  that  both  the  pf<c«J^^"n>e  of  a  product  are  detemiinod  by  the 
marketplace  if  one  wants  to  comp6te,''«Sur«bt  said.  "If  It  moans  paying  science  and 
math  teachers  nv>re.  whether  diroCUy  or  Indirectly,  so  t)6  it  It  It  means  providing  them- 
with  betterequipment  l^J^W^  home  economics  teacher,  so  be  it" 

Jaurrwt  a/guod^t  Indiifl/a  should  poncentrate  the  training  of  mathematics  and  sd- 
enco  teachers  in'a  very  Urnited  number  of  instJtutkjns  and  also  require  that  teachers  t^ 
a  reasonable  amount  of  continuing  education.  'No  also  said  that  rnore  units  of  mathe- 
matics and  science  should  bd  required  lor  students,  eve  n  at  the  expense  of  units  on  sax 
education,  dhigs  and  akX)hol,  nutritton  and  energy  corwervatlon.,  '  v 

<^ote  Garsfanfif.  vice^sident  for  the  Indianapolis  Chamber  of  Comrherce;  emjrfia- 
'^ed  that  partnerships  lirjklng  business.  Industry  and  the  schools  are  necosifary  both 
for  raising  studerita'  aspirattoos  and  Interest  levels  in  mathematics  and  science,  and  for 
raising  teachers'  awareness  of  the  use  of  matherpatics  and  science  In  the  real  wortd- 

All  the  panelists  agreed  that  the  economic  wrell-being  of  the  state  depends  on  the 
well-being  of  otir  schools.  Several  of  the  panelists  suggested  that  differential  pay  for 
.  mathamatics  and  sdenco  teachers  may  bo  dosirabte  but.  by  rtseH,  will  not  solve  the 
problem.  Other  incentives  are  needed  as  well.  All  tho  panelists  agreed  thalta  ctoser 
alliance  between  business,  industry  and  the  schools  Is  necessary^ 


Tho  day  Is  .past  wheri  parents  could 
say  to  their  child,  '|usl  gel  your  di- 
ploma and  evdrythlng  will  be  ail 

-  right.'  —Max  Wright 
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Governmeht.F<if8p|^ly68  on  the  Crisis 

The  nood  for  tho  stats  govemmont  to  be  invoK'od  tn  any  effort  to  Improve  matherAaticiB 
and  fidence  education  in  tndana'q  elementary  jtnd  lecondaiy.  sohods  should  be 
obvious.  The  i^te  is  responsiWe  tof  providno  funds  to  o^enfTa  th6  schools,  for 
iiconsing  tho  ^achers  and  for  eslabCshing  the  rtiinimumreguirementa  for  grachjation., 

fndiina  Lt.  Gov,  John  Miyfx  eakl  that  the  state  needs  lo  spend  mora  money  for 
education,  although  the  governor's  poUcyjQ^l^o  past  (yro  years  has  been  not  lo  raise 
t2pr«a  dosptia  increasing  requests  (or  money  from  the^stata's  sctKX))  corporations. 

"Tho  Kind  ol  commitment  government  needs  to  maKo  Is  the  one  Jhat  reflects  the 
importance  of  education  In  the  future/'  he  said.  .''Ad(Stk}nal  investments  In  the  future  of 
this  stale  are  essential." 


ff  M  could  gat  our  superintendents 
pnd  prtTKtpala  to  put  ts^ucfi  effon 
Into  nndlitg  qualified  math  and  ach 
erKe  taachera  aa  they  put  tntg  finding 
coechea,  I  think  we  would  have  part 
of  our  problem  solved,->M«///yn 
Schultz 


Mutz.  who  Is  also  director  of  the  State  Department  of  Commorce.  explalrwd  that 
available  )ob3.  and  the  kind  of  training  thai  will  be  required  for  these  ]obs.  are  Bkofy  to 
change  dramaticaify  in  the  next  1 0  to  15  years. 

"The  economic  anaiysis  section  of  our  departmenl  Is  detannlnlng  what  we  call  'the 
targeted  industries'  for  tho  future  In  ln<flana.  They  are  significant  In  tenns  of  virhy 
mathematics  and  science,  forefgn  tahgOage.  and  computer  Hteracy  and  those  related 
subjods  are  Important  areas  for  concern  In  terms  of  our  educational  system,"  Mutz 
said.  He  explained  that  these  targeted  industries  are  the  comtrurvicationa/electror^cs 
industry:  the  dieset  engine  Industry:  the  materials  Industry,  inducing  the  production  of 
steel  and  aluminum:  and  the  energy  industry,  all  of  which  will  requlrea  worit  force 
tuiowiedgoable  In  mathematics  and  science.  He  added  that'even  f>e  agricultural 
industry.  With  Ihe  use.  of  the  new. recombinant  OHA  technology,  will  require  a  highly 
skilled  wofit  force.  ■ 
■*       *  '  .  ■  ;.' 

Marifyn  Schuftz,  the  state  representative  from  BkxKnington,  agreed  that  Indiana  needs 
more  money  for  basic  education  prograrn^  In  the  elementary  and  secondary  schools, 
as  well  as  a  substantiaf  irtvestment  in  equipment,  Including  computers,  for  the  schools. 
But  money  is  Just  the  staning  point,  she  said .  Somoof  the  options  Schultz  suggested  (or 
recruiting  more  mathematics  and  sdenco  teachers  were  forgiving  student  toans  (or 
those  entering  teaching  In  critical  shortage  areas,  state-funded  reti'alnlng  of  teachers, 
putting  emphasis  on  part-  tinw  leaching  to  allow  graduate  students  arxl  retired  scientists 
to  teach,  stato-supported  summer  prograrris  for  studenta  and  teachera.  of{erir>g 
teachers  summer  jobs  with  business  and  Industry,  and  giving  teachers  more  career 
opportunities  by  offering  them  iZ-month  contracts. 

Schultz.  who  is  a  membtJrCf  the  Govemor's  Select  Commission  on  Primo 
Secondary  Education,  alsfiliaid  that  stress  and  criticism  should  be.  applied  to : 
administrators  Who  albw  and  foster  unqualified  personnel  In  the  classrooms, 


tary^kd 
s|ioot 


"I  have  heard  case  after  case  of  qualified  science  and  math  teachers  waiting  to  fill  a 
vacancy  until  after  ttie  coaching  positiori*was  filled,  because  tiie  hiQf>est  priority  Irf  that 
high  school  or  middle  school  was  getting  a  football  coach  who  could  if  necessary  teach 
math,  whether  or  r>ot  quaGfied,  rather  than  getting  that  math  teacher  In."  Schuttz  said. 

But  as  bad  as  the  teacher  shortage  is,  the  shortage  should  be  eyen  greater,  Harold 
,^egtey,  the  state  superintendont  of  public  instruction,  explainod; 

"The  real  shortage  Is  that  there  wasn't  a  group  o(  Voungsters  out  there  who  were 
pressing,  arxl  whose  counsetors  were  pressing  them,  to  cause  a  shortage  o(  teachers." 
Negley  said.  He  added  that  If  students  were  taking  as  rnuch  mathematks  and  science' 
as  they  need,  the  teacher  shortage  would  be  trujch  greater  than  it  currently  is. 

Negley  pointed  out  that  a  grassroots  nDOvement  for  more  science  and  math  education 
hasbegun,  txit  that  more  leadership  from  schootadministrators  is  necessary.  Headded 
that  the  €k>mm>ssiononGdfveral  kducatton.  which  he  chairs,  willbe  pusNng  to  raise  the 
minimum  requirements  for  malttematics  artd  science  In  the  schools.^ 
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Perspoctives  on  the  Crisis 

Whdtevof  imtiaii/iis  are  eventualty  taken  to  solve  the  problem3  in  mathorAtlcs  and 
■  sciof    educallcti.  'indianos  toac^ers  will  be  a  central  lactor  lor  their  succesMBul  tha 
iupply  ol  toachJcs  la  dwirxllirKj  stead»ty.  In  IruJiana.  onfy  about  one-third  Is  many 
persons  orticrod  leaching  last  year  as  a  decade  ago.  Furthermore.  10%  of  ih^eachere  . 
i  mjei  40  y^arsqk>iecj)«ily  responded  to  an  Intjiana  Slate  Teachers  As^itfllon  poB  by  ^ 

•  %ar'*9  l^wy  delinitdly  plan  to  quit  teaching  as  soon  as  possible;  and  an^lher  62%  said  * 
.*  thoy  p<an  to  lenvo  but  either  had  not  decided  when  or  were  waiting  lo»  something  better 

lo  tomo  along  Clearly,  if  a  Solution  to  the  problome  of  maltwrnaUcs  and  sdence 
education  is  to  be  found,  then  leachors'  concerns  must  be  taken  Inlo  account 

Cof^llMefdt.\t\o  president  of  I'bo  Indiana  State  Teachers  Association  and  an  e  to  men- 
l.uy  schoolteacher,  emphasized  mat  problems  causing  the  shortage  of  maihomalics 
«ind  sciunco  loachers  aio  also  causing  shortages  of  teachers  in  many  other  areas. 
Furthermore,  those  problems  a/Wikely  to  become  much  worse  in  the  next  decade. 
Alfeidt  said,  adding  that  the  use  of  quick  fixes,  such  as  "bounty  pay"  (paying  higher 
salaries  to  teachers  of  particular  sui^ects)  and  the  use  of  unqualified  personnel  in  the 
ctassiwxn,  is  simply  shortsighted  and  will  not  soNe  the  basic  problom. 

•  wnfian)  Lumbtey.  a  chemistry  teacher  at  Bloomlngton  High  School  South,  agreed jhat 
the  salaries  of  science  and  mathematics  teachers  should  not  bo  raised  above  thoje  of 
other  toacMors,  White  inadequate  salaries  are  a  malignancy  that  continues  to  drive 
teachers  from  ihe  profession.  Lumbley  poinled  out  that  there  are  many  other  prgbjoms 
ullocting  tonchora  He  added  that  because  ol  those  problems,  he  can  not  coOn^l  a 
lolonlod  studont  io  enter  teaching.  ^ 

-I  could  not.  in  good  ronsciance,  try  lo  convince  them  to  enter  a  field  where  the  tay^ 
hall  ofwhat  Ihey  could  receive  in  the  private  sector  with  the  same  background,  where 
the  pressures  of  accountability*  are  rwl  based  upon  what  you  do  and  how  well  you  doit 
but  rather  op  hearsay  and  personality  conflict,  where  your  product  Is  never  publicized 
and  8el(ft>m Returns  lo  say  'Thank  you,'  or  where  the  hours  that  are  necessary  to 
adequately  prepare  for  the  next  day  detract  from  the  care  and  atlanlion  of  yobr  own  ■ 
lamity  members  and  their  needs."  Lumbley  explained.  ,  .  :^ 

LumWey  stated  that  the  conations  under  which  mathema'ti'cs'a'nd  sctonce  teachers 
work  must  be  improved.  Some  of  Lumbley's  recommendations  include '  that  no  science 
laboratory  course  be  conducted  with  more  txvdenis  enrolled  than  there  are  safe. 
Kincttoning  laboratory  stations  available . . .  thai  thq  science  teacher  be  given  the  same 
consideration  In  time  and  budget  fpr  preparing  and  maiplalnlng  ffiirrtcular  aclivilies  as 

'.  othe/s  are  for  extracurricular  activities."  and  '  that  active  support  and  obsen/ationat 
basis  lor  thqt  support  creafe  an  awa'teness  in  the  decision  makers,  the  policy  for- 

f  niufalors  and  the  general  public  that  ihe'^worlc  of  the  science  teacher  is,  not  simply  an 
amc^htjid-mctlon  nora  puff  .of  smoke/'  '  ,  ^ 

AUfvU  t'Btasf,  the  pfiricipal  of  Elkhart  Central  High  §cbool.  agreed  that  salaries  and 
.  ■  wor^ng  conditions  must  be  improved,  and  added  that  thoiniago  of  teaching  as  a  career 

should  afso  bo  prbmolod  both  iniho  schools  and  universities  and  among  the  general 
.  ■  public  ■  Tqachers  want  to  be  appropriately- paid  and  apptopriataly  respected,"  Bias^ 

said,'..  ^  ^  « 

«^ii.pf  the  panelists  dgreed  that  the  problems  affecting  mathematics  arid  science 
--fiatachors  also  affect  all  teachers.  They  emphasized  that  a  commitment  to  quality 
•Teducatioo  from  the  state  is  desperately  needed,  not  only  informs  of  higher  saJaries  but 
also  for  regular,  funded  fnsen/ico  trgining  nnd  continuing  education  for  teachers.  They 
also  suggested  that  leach er/profess9r  exchanges.  sunv™?r,emptoyment  p«>grams  for 
teacliers  m  business  and  industry,  and  forgiveable  lopte^r  education  sludents  bo 
'  established  as  soon  as  pxjssibie.  '  .,,  *' 


In  education,  it  seems  «t  Um««  that  It 
Is  lorootton  that  our  final  'product'  Is 
I  vlUI  plecs  of  humanity.— W///iam 
Lumbloy 


There  are  pressurss  now  at  worti  that 
are  likely  lo  Intensify  all  shortages  In 

■  the  future.— ©orde// /We/df  - 


■  ■i.  V: 


5  b' 7 


Th«y  ftmS  mwmm  body  to  Uip  Into  • 
clBMroom  KMnMrtMra  and  turn  off  > 
m«  kids,  which  Is  vimi^  «fwt  tM|>' 
ptf  from  diy  om.-^,  Kaith  AuM 


Higher  Education  Perspoctlves  on  the  Crisis 

One  of  the^maK>r  fesources  avallablo  for  c»mb6Ilng  tha  crlals  In  mathomatics  and 
sdenco  ediicatkm  is  the  state's  untvorsitiejii^afid  lechnlcaf  colleges,  ft  is  In  these' 
institutiorts  that  Indana's  teachers  and  sKUIoitfiirorlcsrs  are  trained.  These  Institutions 
also  hold  a  targe  pool  of  scientists  and  educators  who  can  be  tapped  to  he^  rstroJn 
teachsrs  that  are  already  In  thejctossrooms/aa  welt  as  providing  the  expertise  needed 
lo  design  tt>e  programs  and  curriculaihat  wlU  be  needed  if  the  cdsis  is  to'be  solved.  . 

"I  think  we  hove  come  to  the  time  where  we  must  look  for  a  revision  of  the  state  tax 
structure."  Man  H.  Oofk,  the  dean  of  the  School  ol  Science  at  Purdue  University.  tokJ 
the  oonferonce  participents.  The  property  tax  freeze,  the  fact  that  we'ars.vory  low  In 
Income  tax  and  in  saiss  tax.  simply  means  that  we  do  rK>t  have  the  resources  to  do  what 
needs  to  be  done  and  to  make  the  Improverrtonts  that  need  to  be  done." 

Because;  tndUuui'B  teacher  shortages  aro  severe,  the  state  needs  toinove  faster  than 
ottier  8tatt)3  to  solve  the  problem,  Clark  6aidjrv:^tives  for  elemenlory  and  secondary 
school  teachers  shouM  be  Irtcreased.  apd  the  National  Sdenoe  Foundation  Summer 
Institutes  for  teachers,  which  ende<^  eight  years  ago  in  the  sumrnei'of  1974,  shouM  be 
.  reinstituted.  he  added.  .  u 

Clark  recommended  that  national  standards  shpuld  be  set  for  elementary  and  second^ 
ary  school  cunrkuia  In  matheniatics  arxl  sderK^: ''Not  accreditation,  not  a  huge  system 
of  boards  investigating  school  districts,  but  publish  what  the  cuniculum  should  be  and 
how  many  years  of  chemistry.  physk:a  and  majhemattcs  students  shouki  have  to 
prepare  for  various  college  opportunities."  " 

K  Victor  Bak^,  v\co  president  of  Indiana  Vocational  and  Technteal  College,  said  that 
many^bigh  school  graduates  have  insufficient  backgrounds  InrnathemoUcs  to  be 
successful  In  post  secofKlary  education.  Inclucfing  vocational  trainir>g.  Because  of  tNa, 
IVTC  and  othor  two>year  ^titutions  have  to  place  tremendous  emphasis  on  remedia* 
IkM)  and  devetopmentol  studies. 

"Before  the  student  can  Q6t  dovyn  lo  thd  business  ol  studying  whatever  he  or  she  came 
to  sUjdy.  tftere  has  to  bo  some  ellort  to  provide  thorn  with  the  basic  skills  to  be 
.successful  efX)ugh  in  a  paittcular  program,"  BladI  explairwd,  adding  that  the  inabliity  to 
«  harxjie  mathematics  is  one  of  the  major  reasons  why  students  drop  out  of  their  courses.  . 

BakS  said  that  mathematics  is  particularly  Important  because  aH  courses  require 
inathematk»  skills.  He  gave  as  on  example  a  recent  slate<wido  curriculum  meeting 
.  oohceming  their  wekling  program.  Bakli  said  that  wekling  Instructors  wanted  two  math 
irsea  for  their  students  bu\  he  tixHjght  that  one  would  be  enough:  "because,  after  all, 
just  a  wokSng  course.  Until  the  wokfers  told  me,  'Weil,  all  right.  We'll  go  lor  one  math  ' 
pro^ridedjmLgetlKa  trig  funclibhj  in  the  first  rnathernaU^^ 


Honeyn 

...butc 

thatwouMntbeK 
money  thrown  at  iL-^{m  H.  CJofk 


y\4Aajr>y1IVfiana  cotksges  have  to  focus  on  remedial  education  to  supply  skills  that  shoukl  y 
have  been  learned  In  high  school.  Bakli  said.  "I  do  not  think  that  there  is  a  sufficient 
amount  of  math,  or  science,  or  a  few  other  meaningful  subjects  being  required  of 
^dents.  In  fact,  the  graduation  requlromonts  soem  to  have  reduced  themselves  to  a 
Ir^frhum  common  denominator  approach  which,  In  my  opinion,  can  only  lead  to 
■modkicnty.'' '  ■    .  '      ,  ' 

Keith  /Cuh^,^pix^^por^  at  Ball  State  University,  agreed  that  students  are 

not  learning  eTX>ugh  mjlf^Whatics  arid  science,  arid  suggested  that  part  ol  the  problem  ' 
is  the  pubSc's  porcqptioti b'f  the  impprtar>ce  of  these  subjects.  ..  . 

"There  Is  a  school  corporation' wtthin^  rnllos  of  Munde.  {won't  mention  the  n^pneT,  but 
that  schoofcorporatlon  two  years  a^  hadjk75  fbr  a  sde  nee  budget  that  was  to  be  used 
by  more  than  :^00  students.  That  kind  of  e'ffqrton  the  part  ol  the  school  administration  is 
inskSoto,"  Ault  said.  .  ' 


All  of  ttie  panelists  agceedthat  the  state  must  incroasei  funding  for  the  schools  if  quality ' 
education  is  to  be  provided.  It  was  repe^ledty  pointed  out  that  Indiana  must  af  foasf 
t}nr>g  the  funding  for  its  educational  ir^stitoiions  up  to  the  national  average. 
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Summary  and  Recommendations 

TholaalMflfnanl  of  this  conforanco  on  the  crisis  In  mamematlcs  andscionco  education 
,  In  Indiana's  eiomentofy  and  Bocondafy  schools  included  a  discussion  by  all  of  Ihoso 
Wirticipaling  in  mo'conforenca  on  rocommendations  for  a  sdulion.  All  of  Ihe  partici- 
'dftnts  had  a  chance  to  voice  their  opirtions  on  each  rocommendalioo.  and  after  mucti 
discussion  Ihe  following  roconimondalionsworo  agreed  on.  These  rocommendatiorjs 
hava  been  ofganizod  into  catagorias  basad  on  where  Iniliativos  for  action  would  , 
origjoato.  ^ 
Becommtndatlofi*  for  StaU  QovtrntMnt  ^  . 

1  The  State  Departmenl  of  Public  Instruction  should  aslnWish  a  po^'cy  that  all  high 
school  graduates  will  have  studied  mathemaiics  and  sciance  for  at  toast  Ifireo  years  In 
gradaa  9-1 2.  Students  preparing  to  altond  college  should  bo  urged  to  study  four  years 
of  malhamalics  and  sa'anca 

2.  A  program  of  "fof  givanbla'Moansto  collGQa  students  praparing  to  teach  mathematics 
or  sciance  should  bo  astublished.      •  -  •  .  ^    .  .  .■  'l: 

3'  Tho  Qovernor  should  establish  a  commission  on  procoBogo  malhematics  and  sd- 
e'nce  composed  of  raprasentatives  from  each  o(  the  four  soclors  reprt^sentod  at  tho 
confarance- 

4  A  policy  should  bo  imptomontod  that  will  ensure  thW  elementary  and  mkJdte/)unior 
high  school  teachers  are  adequately  prepared  lo  loach  mathamalics  and  s§<efxe. 
5.  State  agencies  should  work  with  college5S(r¥l  universities  to  Identify  ways  to  atuact 
women  and  minontlos  Into  mathematics  and  science  careers. 

6  Tho  state  should  support  in-sen/lco  inslitutes  (espedafly  summer  Institutes)  for  the  - 
•  continuing  education  of  mathematics  and  science  toachors.  Such  Institutes  should  bo 

funded  Jointly  by  support  from  state  agencies  and  the  private  sector..         t  _ 

7  The  state  should  bogjn  a  program  to  train  retired  persons  wilh  strong  mathematics 
^  and  science  bacKgrounds  who  might  bo  interostod  in  part  tlmo  methemetics  or  saence 

teaching.  i  i  i 

8  The  stale  should  establish  stalev^ide  educational  goals  end  piiWlc  policies  for 
rriathemotjcs  and  scietKO  education,  or  at  least  support  the  development  of  an  egendo^ 
for  action  in  attacking  the  problem  ;  . 

'  Recommendations  for  School  Systems 

1  Both  mathematics  and  5cie(?ce  shoul  Jbe  taught  to  all  students  during  every  year  in 


A  lot  of  people  out  there  think  their 
kide  ere  petting  •  good  education, 
mat  they  are  oetting  everything  they 
need.  They  badly  need  to  be 

InfornMd.— flobert  Jent^Bna,  Crane 
Naval  Weapons  StaUon 


grades  K-8.  Schooj,  systems 


could  hire  mathematics  and  scier>co  consultants  and 


resource  teachers  lor Jhe  elemoniary  grades  to  factlitale  this. 
'    2.  School  systems  shoyli  hire  onlyoiualified  teachers  to  teach  malhematics  and 
science  In  grades  6*1??:;,;;*  ^  v 

3  School  systems-should  give  priority  inhiring'tqachaft^o  applicants  with  relatively, 
strong  malhematics  and  scionce  backgrounds,  particularly  elamentaTy  school  appH- 

•  '    '        ■     ■  .  '  ■  ■ 

■■j^  idSiOOi  systems  should  establish  a  p61ioy  of  professional  developmpttt  incentives  for 
.^ifee^^Vs  jn  critical  sho^^^  ■■•  •■ 

jJ^'^Sii  systems  should  require  al^stutJents  to  study  about  computers  to  the  extent 
kl^io^^ary' to  ehsurV.cofriputor  liter  " 


J^ommendBllont.for,Coflege8;unlver9it}es 

ftollOQe/univ^^'iy  teachoJ^ucatore  should  evaluate  thoir  m^atheniatics  and  scionce 
•^hor  education  progrems  witf^  tne  goal  of  determining  how  to  mako^Oym  more 
aTactive  to  prospective  teachers  and  mora  rolovant  to  the  neecjs  df-firacHang 
teaciTors.  •  ij'.    '     ..  • 

2.  College/university  faculty  should  be  more  mm  to  go  to  schools^&s  resource; 
persons. 
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3.  CoflOQoMintvortiUM  thai  have  summer  Institutes  for  tatanted  mathematics  and 
sdenoe  studef^  shoukj  Nre  selected  high  9c\\ooi  teachers  as  adjunct  facul  ly  for  these 
inatitutes. 

4.  CotogeAmlversity  mathematics  and  science  ecKicators  should  find  more  ways  to 
utllze  computers  as  Instructional  devices  in  msthe  matics  and  science  classrooms  at  an 
levels.  They  ahouM  also  estabiish  wodtshops  for  developing  computer  literacy. 

5.  Cofleges/universities  slKXJld  raise  their  entrance  requirements  In  rrmlhemetics  and 
science. 

6.  Collogos/univorsitiea  should  actively  recruit  women  and  minorities  into  methemalics 
arxJ  science  careers. 

7.  Colleges^jniversilies  should  develop  adult  education  programs  In  irolhematica, 
science  and  oompoters.  . 

6.  Ck>llegeAjniteri0^''rnfttnematlc9  and. science  students  should  be  encouraged  to 
voluntoer  as  part-time  teachers  in  schools  where  mathematics  and  science  teachers 
are  needed  They^tvxild  also  serve  as  resource  persona  In  elementary  schools. 


it  a  coach  looea  m  star  player,  thsfa 
new*,  if  a  tMChef  loses  ah  entim  pro- 
gnm  .  .  .  thara  too  bad.— liV'//'am 
LumbJ^y 


Recommendatl<Mi8  for  the  Private  Sector 

1.  Businesses^ndustriea  should  provide  porttime^and  summer  employment  for  math- 
emetics  and  sderibe  teachers.  /  .  -j 

2.  Businoaaes^ndustries  should  assist  state  tnd  local  govemments  in  providing  low 
.interest  bans  to  students  who  ore  preparing  lor  teaching  careers  In  mathemetics  and 
science. 

3.  Ousinesses/industrtes  should  use  their  faclliiies  for  the  development  end  recognition 
ol  teachers. 

4.  Businossos/lrxlustrioff  should  devise  meensto  ellow employees  with  strong  mathe- 
matics and  ^nce  backgrounds  to  teach  mathem  etlcs  or  science  part  time  In  schools. 

5.  BusindsseVlndustiles  should  make  evallable  to  schools  and  colleges  informetlon 
about  career  opporlurritios  in  mathematics  and  scier^ce- related  areas. 

6.  Businesses/industries  should  help  support  the  training  of  retired  persons  with  strong 
mathonrtatics  and  sdonce  backgrounds  wtio  n^ght  be  interested  In  part-time  methemet- 
ICS  or  sdenco  teaching  In  the  schools. 

Qenttral  Recommendatlwit 

1.  The  four  sectors  should  work  together  to  estabiish  some  consensus  about  the 
mathematical  and  sdenttfic  ktvrMedgeafl  students  should  acquire,  both  for  high  school 
^aduation  and  college  edmlssion. 

2.  There  shouM  bo  a  cooperative  effort  among  the  four  sectors  to  determine  ettractive 
opportunities  for  continuing  in-sen/Ico  aducetlon  for  mathematics  and  science 
toactwrs.  , ' 

3.  The  lour  sectors  shoukl  establish  mora  mathematics  end  science  teecher  resource 
centers  arourxl  the  state. 

4.  The  four  sectors  should  work  together  to  identify  means  for  recognizing  er>d  reward- 
ing outsta^r>g  performance  both  by  teechors  and  students  et  every  level. 

5.  AJ]  sectors  shoukl  provkie  incentives' to  raiso  the  prestige  of  methemetic^  and' . 
science  leaching  as  e  profession. 

6.  Government  agencies,  schools  and  colloges/univorsities  should  cooperate  to  retrein ' 
surplus  teachers  who  have  some  eptitude,  Int3rest  and  background  in  mathematics  or 
science.  This  wouM  help  alleviate  the  shortage  of  mathematics  and  science  teachers. 

7.  Actkxi  needs  to  be  taken  to  convince  the  pubPC  that  improvements  ore  nopossary. 

It  is  hoped  that  action  will  soon  be  taken  on  these  recommendations,  and  that  the 
^current  crisis  in  mathematics  and  science  education  in  Indiana's  elementary  end 
s^bondary  schools  wiU  be  sotved.The  mostjmportant  resource  our  natkin  has  is  its 
youth.  ar>d  we  are  )eopardizing  our  future  oy  r>eglecting  our  next  generation. 


O 
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